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 APPENDIX A:             
Applications of the Principles of 
Universal Design in Healthcare 
 
In the 1970s, Mace coined the term universal design to describe the process of designing all 
products and environments to be usable by people of all ages and abilities, to the greatest 
extent possible. A number of terms have been used to describe the concept of accessibility 
and usability for the broadest spectrum of potential users, for example, transgenerational 
design was coined by Pirkl in the late 1980s to emphasise the multi-age applicability of the 
design approach (Pirkl 1988, 1994), whereas the term inclusive design originated in England 
(Helen Hamlyn Research Centre 2007). Universal design has particular importance to the 
design of medical devices because of the extremely diverse populations of people who use 
these devices these days. The following 7 Principles of Universal Design were intended to 
guide the design process, allow the systematic evaluation of designs, and assist in educating 
both designers and users about the characteristics of more usable design solutions in 
environments, products and communications for diverse populations. They were developed in 
1997 by a working group of architects, product designers, engineers and environmental design 
researchers, led by the late Ronald Mace in the North Carolina State University (The Center 
for Universal Design 1997). According to the Centre for Universal Design in NCSU, the 
principles may be applied to evaluate existing designs, guide the design process and educate 
both designers and consumers about the characteristics of more usable products and 
environments. Since their publication, they have been accepted by a diverse collection of 
entities worldwide; they have been translated into several other languages and used for a 
variety of applications in a range of design disciplines.  
 
Principle 1: Equitable Use 
 
Definition: The design is useful and marketable to people with diverse abilities. 
Guidelines associated with Principle 1 and examples in healthcare: 
 
1a. Provide the same means of use for all users: identical whenever possible, equivalent when  
      not. 
1b. Avoid segregating or stigmatising any users. 
1c. Make provisions for privacy, security, and safety equally available to all users. 
1d. Make the design appealing to all users. 
• Medical devices that are attractive as well as functional are more appealing to a larger 
number of potential users.  
 
Principle 2: Flexibility in Use 
 
Definition: The design accommodates a wide range of individual preferences and abilities. 
Guidelines associated with Principle 2 and examples in healthcare: 
 
2a. Provide choice in methods of use. 
2b. Accommodate right- or left-handed access and use. 
• Devices that are symmetrical about a vertical or longitudinal access may be used 
equally well by someone who is right- or left-handed. Some devices may have 
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components that can moved from one side to the other to make them easier to use for 
people with one side dominance or preference. 
2c. Facilitate the user’s accuracy and precision. 
• Colour and shape coding can facilitate correct connections between medical device 
components. 
2d. Provide adaptability to the user’s pace. 
• Some users are novices and need more guidance and time, and other users are experts 
who want to be able to move through the process of using a device quickly and 
efficiently. Medical devices should accommodate the entire range of expertise. 
 
Principle 3: Simple and Intuitive Use 
 
Definition: Use of the design is easy to understand, regardless of the user’s experience, 
knowledge, language skills, or current concentration level. 
Guidelines associated with Principle 3 and examples in healthcare: 
 
3a. Eliminate unnecessary complexity. 
• Medical devices should be as simple as possible without eliminating any needed 
functions. 
• Some less frequently used functions may be located behind a panel (software 
interface likewise) that would be opened only when needed. 
3b. Be consistent with user expectations and intuition. 
• Using easily understood or generally accepted standards and systems for component 
arrangements, colour codes, and icons can make devices easier and faster for users to 
learn and to operate. 
3c. Accommodate a wide range of literacy and language skills. 
• Colour coding and icons can communicate more effectively (and quickly) than text 
with people who have limited literacy or language skills, and reinforce the content of 
text for those reading it. 
3d. Arrange information consistent with its importance. 
• Important and most frequently used components, such as buttons on a monitor, should 
be easy to recognise visually and easy to reach. 
3e. Provide effective prompting and feedback during and after task completion. 
• A monitoring device for use in public places as well can guide non-expert users, both 
visually and audibly, through the entire process of use, from setup to shutdown of 
certain rare procedures. 
 
Principle 4: Perceptible Information 
 
Definition: The design communicates necessary information effectively to the user, regardless 
of ambient conditions or the user’s sensory abilities. 
Guidelines associated with Principle 4 and examples in healthcare: 
 
4a. Use different modes (pictorial, verbal, tactile) for redundant presentation of essential   
      information. 
• Medical devices that have visual output can also have audible output, such as talking 
temperature. 
4b. Maximise legibility of essential information. 
• The message being sent should stand out against the background information. For 
visual displays, this involves visual contrast; for sound output, this involves auditory 
contrast.  
• Auditory output should have a volume control; visual displays may offer choices of 
font types and sizes and colour combinations used. 
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4c. Differentiate elements in ways that can described (i.e., make it easy to give instructions or  
      directions). 
• Instruction manuals are easier to write and telephone help is easier to give if the 
components of a medical device are sufficiently different from each other so as to 
facilitate verbal descriptions. This is particularly important for home health care 
devices. 
4d. Provide compatibility with a variety of techniques or devices used by people with sensory  
       limitations. 
• Medical devices should be compatibles with peripheral devices or specialised 
assistive equipment or techniques that may used, such as hearing aids. 
 
Principle 5: Tolerance for error 
 
Definition: The design minimizes hazards and the adverse consequences of accidental or 
unintended actions. 
Guidelines associated with Principle 5 and examples in healthcare: 
 
5a. Arrange elements to minimise hazards and errors, with the most used elements, being  
      most accessible and hazardous elements eliminated, isolated, or shielded. 
• Hazardous elements such as sharp corners or high voltage should be eliminated from 
medical devices whenever possible; if not, they should be located away from areas 
with which the user typically has contact, and whenever possible they should be 
covered or shielded to reduce the chance that the user will encounter them. 
5b. Provide warnings of hazards and errors. 
• Colour coding of hazardous elements can make them easier and faster to recognise. 
• Requesting confirmation of irreversible or potentially critical operations can reduce 
the chance of inadvertent actions. 
5c. Provide fail-safe features. 
• Having devices revert to benign settings when the operator takes no action for a 
period of time or with automatic shut-off capability in case of a power surge, can 
reduce the level of hazard. 
5d. Discourage unconscious action in tasks that require vigilance. 
• Medical devices may require multiple steps in a specific and unusual sequence, or 
may require two simultaneous actions, in order to force the user to pay attention 
during critical tasks. 
• Bar coding of medications can help reduce errors by enforcing that there is a match 
between medication and patient. 
 
Principle 6: Low physical effort 
 
Definition: The design can be used efficiently and comfortably and with a minimum of 
fatigue. 
Guidelines associated with Principle 6 and examples in healthcare: 
 
6a. Allow user to maintain a neutral body position. 
6b. Use reasonable operating forces 
• Buttons that activate by body heat require no force 
6c. Minimise repetitive actions 
• Some devices may be controlled with voice commands 
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Principle 7: Size and space for approach and use 
 
Definition: Appropriate size and space is provided for approach, reach, manipulation, and use 
regardless of user’s body size, posture, or mobility. 
Guidelines associated with Principle 7 and examples in healthcare: 
 
7a. Provide a clear line of sight to important elements for any seated or standing user. 
7b. Make reach to all components comfortable for any seated or standing user. 
7c. Accommodate variations in hand and grip size. 
• Gripping surfaces can be tapered to allow users to select a section that suits the size of 
their own hands as well as the needs and preferences for the task. 
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ABSTRACT: 
This paper examines on the design evolution of a selection of healthcare devices and identifies 
some characterizations in their design which could not be isolated at each point. Beginning from a 
problem to solution (functional); to the need for safety and comfort with an ergonomic approach; 
to include technology that replaces many mechanically-operated functional aspects; enabling 
design to integrate new materials or forms to be aesthetically appealing, understandable and 
user-friendly; then trying to solve the ‘failure’ of design through universal design. Sensory and 
symbolic attributes which are successful in enhancing interaction, experience, and emotions can 
be understood as a decisive factor shaping the future of healthcare devices. It concludes with 
implications that encourage designers to broaden their perspectives towards healthcare.   




A few centuries ago, barbers were also surgeons; probably the local blacksmith made the tools. 
As the practice of medicine and surgery became more controlled and complex, and as people 
increased their insight into how the human body functions, design became more important. In the 
nineteenth century, engineers were usually the ones who determined what the requirements were 
for functionality, and in many occasions, medical products look like afterthoughts. After World War 
II, ergonomists emphasized on measurable and causal connections that are manifest in the push 
and pull of controlled physical forces. Technology came along as another driving force behind 
most medical equipment, while ‘design’ remains as crude metal boxes decorated with a confusing 
array of controls and displays. Today, medical equipment manufacturers begin to understand the 
value of good design. They are hiring in-house designers or outside firms whose design teams 
are conducting critical user research. To balance the different needs of the doctor and the patient, 
functionality would need to be addressed first as it relate to what the device does; then the 
patient’s perspective needs to be considered. 
For healthcare devices, especially those meant for home-use, there is tremendous fear on most 
user’s part that something could potentially go wrong. Hence, designers have added icons, 
graphics, and pictures along with minimal steps for user-friendly, interactive design. Consumers 
would be interviewed to specify what aspects they desire of a medical device. It is important to 
give users more confidence through the design, building it through intuitive or fail-safe design 
principles, so it could be better used even in an emergency situation. Usually the technologies 
and functionality of a healthcare device is pre-determined by so many other factors rather the 
opinion of the designer. However, besides performing what it needs to do, aspects like the form 
and colour could be softened so it looks less threatening. Certainly, in the near future, medical 
devices are trying to move away from the cold and sterile image it had for decades.  
2. MATERIALS AND METHODS 
The study is based on a review of existing literature published during 1960 -2006. Major electronic 
research databases (Medline through PubMed, scientific journals via their own sites or Science 
Direct) as well as a web search engines (Google predominantly) were used to identify research 
published in the area of medical devices (and related fields) and health care. The selection 
approach explicitly focused on patient-centred care and home healthcare domain, comprising the 
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development of hardware technology to be used explicitly for patient care and/or education at 
home; and evaluation of hard-and-software technology that is used for patient care and/or 
education at home. 
Categories to be considered in this context (with the focus being the home) include (1) tools and 
services for patients and relatives; (2) monitoring equipment; (3) smart home technologies when 
applied for healthcare or prevention and (4) evaluation from different viewpoints: usability, quality 
of care, etc…Those that were not included comes in the following adjacent areas: (1) medical 
equipment sales on the web, i.e. general equipment related web sites about; (2) manufacturing 
and sales, unless they include history or support for personalized healthcare or advice for self 
care; (3) research that is not explicitly referring to home care as an application area. To identify 
future trends, even review articles, future vision papers, and a variety of publications from 
healthcare organizations and research groups have been included in the literature study. 
The objectives of this paper are to: 
 Understand the 'big picture' of the industry in which how and why healthcare devices were 
first designed, developed, regulated, and used and how these trends evolved. 
 Examine the influential characterizations in healthcare device design and the driving 
factors behind some of these phases. 
 Understand the future challenges to product developers in designing and developing such 
devices, alongside with external factors.  
3. DESIGN CHARACTERISTICS IN HEALTHCARE DEVICES 
Some characteristics in healthcare device design can be identified through time and they come 
about through the influence of design movements as well as other influencing societal progression. 
Each of them is briefly described below to allow a better and more apt understanding of their 
definition in relation to this study.  
 Functionalism refers to the belief that the intended function of something should determine 
its design, construction, and choice of materials. It is also seen as a philosophy which 
emphasizes on practical and utilitarian concerns. 
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 Ergonomics is the scientific discipline concerned with the understanding of interactions 
among humans and other elements of a system, and the profession that applies theory, 
principles, data, and methods to design in order to optimize human well-being and overall 
system performance (IEA 2000). In medical design, the domain of ergonomics mainly 
refers to physical ergonomics, which deals with the human body's responses to physical 
and physiological loads. Relevant topics include manual materials handling, workstation 
layout, job demands, and risk factors such as repetition, vibration, force and 
awkward/static posture as they relate to musculoskeletal disorders. It is the application of 
scientific knowledge of human capabilities and limitations to the design of systems and 
equipment to produce products with the most efficient, effective, and safe operation. 
 Technology can refer to (1) the development and application of techniques for 
manufacturing and productive processes; (2) a method of applying technical knowledge, 
and (3) a sum of practical knowledge with regards to material culture. Technology can be 
understood in several aspects such as material advancement, new inventions, or 
improving on existing developments; be it present in whichever aspect mentioned before, 
it has been a fundamental requirement in medical devices for giving accurate 
measurements (O’Brien et al. 2001).  
 Appearance and Aesthetics refers to product qualities such as smoothness, 
shininess/reflectivity, texture, pattern, curviness, color, simplicity, usability, velocity, 
symmetry, naturalness, and modernism. They focus on the exterior enhancement and is 
interested in the way people perceive products. However, its meaning can differ due to 
social and cultural factors, but the distinctive focus of them is reaching out to the sensory 
modalities in relation to product design. 
 Universal Design is related to "inclusive design" and "design for all," is an approach to the 
design of products, services and environments to be usable by as many people as 
possible regardless of age, ability or situation. It is a relatively new paradigm that emerged 
from "accessible design" and "assistive technology". While assistive technology provide a 
level of accessibility for people with disabilities, they also often result in separate and 
stigmatizing solutions, for example, a ramp that leads to a different entry to a building than 
a main stairway. Universal design strives to be a broad-spectrum solution that helps 




 User experience and Emotional Design is about improving people psychologically to feel 
that they are recuperating better overtime. Mitchell (1993) argued in favour of a 
‘redefinition of design in terms of user experience, not physical form’, writes: “… design 
itself needs to be redefined in terms of people’s experiences, instead of in terms of 
object… in favour of a focus on the dynamic, multi-sensory experiences of design users” 
(p.131). A good starting point for the healthcare model of product emotions could be 
referred to Ortony, Clore and Collins (1988) because it focuses particularly on the 
relationship between different types of concerns and the eliciting conditions.  
 
Figure 1: Brief Evolution of Medical Design from Early Records to Near Future. 
Through the review, there has been a selection of some innovative and unsuccessful products for 
discussion. Some of them are representative or influential in any of the six characterizations along 
with the time movement have been schematically presented in the Fig. 1. Some rely on a winning 
combination of technology and design to fill a medical need, while others work on improving an 
existing medical tool and are focused because they may show either distinct characteristics of 
design, engineering or ergonomic concerns, improving on an existing solution or addressing a 
previously unsolved problem. More in-depth understanding into the varied reasons for their 





3. 1. FUNCTIONALISM 
Functionality is often linked to usability. It alone in the design of medical devices should be 
carefully monitored because of the likelihood of them being rejected by social desirability. When 
the X-ray machine was invented in 1895, it took thirty-seven years to be commercially produced 
by companies such as Toshiba and made available on the market (refer to Fig. 2). It was a break-
through of the technology of its time but its purpose was purely functional, ignoring the physical 
and psychological comfort of the patient definitely. During the 1930s, the design style was most 
associated with modernism, known as the Bauhaus style of design, and it translated some key 
characteristics such as rejection of ornamentation in favour of functionality and upholding 
asymmetry and regularity versus symmetry. The style almost matched the institutional and clinical 
image of the medicine practice perfectly, rejecting any unnecessary decoration.  
1930s was a very special era as a small number of medical equipment revealed a high quality of 
workmanship - it was a time when artists and craftspeople got together with scientists to merge 
their usual detailing concepts for furniture with medical equipment. The instruments demonstrated 
an air of loving craftsmanship not found in modern stainless steel and plastic. Common materials 
used were like metal, wood, and fabric. No matter how much of this craftwork might have 
appeared, they were strictly limited to technical and engineering constraints. The first impressions 
of medical equipment from old photographs and movies were unpleasant, cold, and intimidating. 
 
Figure 2: X-ray machine in 1932 by Toshiba (Source: Toshiba 2006). 
It is not surprising to find equipment designed in the 70s to 90s also bearing the image of 
functionalism (see Fig. 3). It was probably due to the idea of the high-tech notion and the 
accompanying design movement that drove the outcome to be such. Materials such as new 
metals and plastics were chosen in favour of traditional materials such as wood. The idea was not 
to hide the construction but to make significant design elements out of constructional necessities. 
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Doctors often complained that the workstation equipment though functional is frequently a 
miscellaneous collection of devices that lacks physical integration and the initial positive 
responses of usability can sometimes turn to a negative sense of comfort after a period of use 







Figure 3: Toshiba’s 1982 diagnostic ultrasound equipment. 
3. 2. ERGONOMICS 
Ergonomics started from a long way back, probably since the Egyptians because of their 
inventions such as the scissors and walking crutch. After World War II, the concept of ergonomics 
flourished and diversified and found its way in the operating theatres, surgical tools for doctors, 
assistive devices for patients, and so on. It came to its peak in the 1950s where the objective of 
manufacturers was to produce a product with an effective, efficient, and safe user/product 
interface. In truth, the more complex a device or the more critical its functions, the more important 
ergonomic engineering becomes in its design (Sawyer and Lowery 1994). Today, more and more 
people are familiar with ergonomics because of its positive impact towards usability in consumer 
software applications or electronic devices. In medical devices, the essential application of 
ergonomics is to consider people’s mental and physical capabilities as well as their perceived 
needs or preferences, and tries to accommodate these in the development of good designs that 
will be safe, usable, efficient, and satisfying.  
Especially when the device serves a life-critical function, there is an inherent justification for a very 
strong focus on ergonomics to help achieve important design objectives, especially safety. Given 
the proper attention to ergonomics, one would expect that a medical device could be improved in 
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myriad ways. For example, it means it is better suited to the physical interactions of those 
exposed to it. If it is something one can pick up, the handle will be properly shaped so it’s 
comfortable, so that one would not accidentally drop it. When a display is designed according to 
good ergonomics principles, the display is readable from the intended viewing distance and the 
information is organized in a fashion that is complementary to the task at hand. Controls will be 
laid out, shaped, and labeled in a manner that is as intuitive as possible, so that the threshold for 
learning how to use the device is lower and long-term usability is assured. In recent times, the 
Information Age has spawned the area of human-computer interaction (HCI) and it is included in 
much in medical device design. The domain of ergonomics for this field has extended to cognitive 
ergonomics, which is also known as engineering psychology, concerns mental processes such as 
perception, attention, cognition, motor control, and memory storage and retrieval as they affect 
interactions among humans and other elements of a system.  
3. 3. TECHNOLOGY 
Technology in medical design can be understood in several aspects such as material 
advancement, adaptations, new inventions, or improving on existing developments. Different 
types of innovation can be understood as technology for medical applications. The Birmingham 
hip and the digital thermometer are clear examples to show the adaptation and usefulness of 
technological advancement.  It is interesting to note how people consider what makes a good 
medical product and what is approaching in the industry: the question about the advancement of 
technology and greater heights in the medical practice. No doubt, much technology gave rise to 
medical cures and enhanced treatment for decades, and since, few consumers would actually 
question on the accuracy, adaptability and success of these technologies that are made available. 
However, there was a “medical” product which was ‘illusion’ with having medical technology and 
prolonging beauty but eventually was posing as a danger to people’s health.   
The quest for beauty and good health is closely linked to boundless technical research and hence, 
quack products are ever so successful because of this over-trusting appeal of technology. People 
have always desire to look youthful, enjoy beauty, and prolong life, and yet there appeared on the 
market a series of questionable medical device, promising strengthened health and longevity. 
However, some of which sadly compromised on safety and true effectiveness, all with the aim of 
targeting sales, tapping on people’s inner desire to look fit and almost perfect. In 1976, four million 
women in the United States each spent USD$9.95 on this device which caused bruising and 
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nothing more. It was supposed to enlarge the breast apparently where user could create a 
vacuum by pumping the pedal with the foot. The device consists of a pump, clear plastic tubing 
and three cups which were all in large sizes (refer to Fig. 4). In the same year, there was also a 
‘therapeutic’ disaster in which thousands of women were injured by the Dalkon Shield intrauterine 
device. All these so-called ‘medical devices’ did alert the market to acquire a different level of 
regulatory scrutiny—standards that were up to pre-market approval. It is products like such that 








Figure 4: Foot Operated Breast Enlarger Pump (Source: Museum of Questionable Medical Devices 2006). 
The appealing side of technology is its advancement in material innovations; resulting in materials 
that are strong, lightweight and bio-compatible, and true enough; titanium and certain plastics are 
the materials that meet all of these needs. Such have been used extensively in applications from 
joint replacement, spine and trauma systems, to instrumentation and dental implants. An example 
is the Birmingham Hip, which offers an alternative to part of the conventional procedure for 
patients who had a hip replacement (refer to Fig. 5). Previously, patients must spend several days 
in the hospital followed by monthly and annual check-ups, and not infrequently, the artificial hip 
wears out and needs a replacement. However, the Birmingham Hip not only conserves the 
patient’s natural bone, it also has been shown to offer 98% more wear resistance than the metal-
on-plastic-joint of traditional replacements.  
 
Figure 5: Birmingham Hip Resurfacing System (Source: BusinessWeek 2006) 
Material innovations also enables the design of applications such as the thermometer, which has 
undergone changes from the mercury-type to digital-operated version (refer to Fig. 6). It is much 
safer for children, and besides the adoption of new technologies, ergonomic considerations can 
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still be identified in some of the recent designs such as by Vicks. Characteristics of medical device 
design can be seen to be overlapping. 
  
 
Figure 6: Thermometer for Children by Vicks (Source: BusinessWeek 2006) 
3. 4. APPEARANCE AND AESTHETICS 
One of the primary concerns in medical design is to first address function (coupled with 
technology) then ergonomics. Typically, manufacturers of medical equipment have not been 
exactly interested with appearance. Subsequently as ergonomics became a regulated factor in 
design and “unbeatable” technological breakthroughs were considered the next level was to 
develop a strategy to resist against competition. Designs with strong technological character are 
less literal but rather, appearance and aesthetics were addressed alongside. Appearances have 
grown increasingly important and nowadays, designers have the opportunities to walk into the 
operating theatre and try to think for the surgeons by understanding their feelings and sensibilities. 
This proposes the way to design medical devices that are really aesthetically and tactilely oriented.  
   
 
Figure 7: The Symphony™ Graft Delivery System (Source: DePuy Acromed, Inc. 2001). 
The Symphony™ Graft Delivery System is a new product for reconstructive spinal surgery (refer 
to Fig. 7). This device is designed to deliver an osteoconductive or osteoinductive growth factor, a 
mixture of blood and bone, as an implantable graft log. It is designed based on observing 
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extensive spinal surgery and lower spine and fusion surgery. It is obvious that the device 
encompasses characteristics such as functionality, ergonomics, technology, new materials and 
sensibility in style.  However there tends to be less design impact on high volume disposable 
commodities that are commonly used as stand-alone items, such as syringes. 
In healthcare device design, it is not surprising that designers are expanding the physical and 
psychological possibilities for exuberant and expressive forms. Designs were typified by a 
heightened sense of proportion, increased use of colour, and emphasis on conceptual and 
technological possibilities. Organic design is one such example, which first influenced consumer 
products greatly, and later translated its impact to healthcare devices. Through the use of 
computer-aided design (CAD) which varies across design disciplines and industries such as in the 
automotive, the architectural, and the interior product design industry, it is also not lacking in use 
for healthcare device design. Over the years, the key characteristics in product design remains as 
bearing holistically conceived designs that relate to their surrounding environment, such that 
designs are very much inspired by nature and human forms. With the advancements in CAD, 
organic designs were possible by new manufacturing processes, new materials. Since then, even 
in healthcare design, products are energized by new possibilities in computer-based design. It 
caught up with the ideas for curvaceous and organic forms that designers wanted to explore.  
Form creation and modeling have become organic rather than orthogonal, facilitating the 
composition of unusual and asymmetrical forms. The typical beige or white box was slowly being 
transformed by colours, personalized details, and clever peripherals. Designs were warm and 
poetic, with no loss of functionality, but rather strengthen with an enhanced humanistic character. 
In 2001, the frog design team generated an injection-molded, component-based, almost toy-like 
solution that exhibited self-evident product semantics: one looks and one would know how to pick 
it up and use it. The pipette shifted the existing paradigm with its undulating body that conforms to 
the hand, expressing grip dynamics and ease of operation, and most importantly, inspiring the 
user to gain essential confidence for handling precision healthcare devices. The Ovation 
BioNatural Ergonomic Pipette has truly wonderfully combined ergonomic, technologies; 




Figure 8: The Ovation BioNatural Ergonomic Pipette (Source: Ovation BioNatural Pipette 2001). 
 
Another example to illustrate the focus on appearances and aesthetics drifting from small 
handheld devices to larger scale ones is the Orthora 200 (refer to Fig. 9). It is a cool re-design of 
an orthodontic surgeon’s chair which won a 2002 red dot award in product design. The fully 
reclining chair has height adjustability and fine level adjustments to provide comfortable working 
positions for the surgeon and optimal access to the patient’s head. The backrest provides good 
support for the patient’s shoulders and the headrest is retractable and angle adjustable.  
 








The sink has a special coating which allows water to run off smoothly (refer to Fig. 10). It does 
show some resemblance to the Bauhaus aesthetic, designed in accordance with the formal, 
technical, and principles of modernism, which avoided any superfluous decoration, yet remaining 
as a beautiful functional object.  
Emphasis on appearances for large scale medical equipment came about probably due to the 
theory and research into the concepts like that of ‘Patient-Centred Care1’. Figure 11 shows a CT 
machine by Siemens, clearly designed innovative technology and clinical considerations but also 
with product specifications and added-on requirements such as “appearance to be friendly and 
non-threatening to the patient” written into the specs. Visual appeal is often part of the function. 
The refined look and feel of consumer products has raised user expectations in all product 
categories. It would be a nicely styled device, with function being first priority, technologies 
considered, and other environmental factors in view. Since the 1990s, more people in the medical 
field now recognize the value that design can bring to a medical product, and, as a result, there 
are more people engaging to help drive innovation and get a competitive edge. As companies 
recognize the need for industrial design, they began to invest in design research and addressed 
not only the needs of the doctor but also the physical and emotional needs of the patients.  
 
Figure 11: The Somatom Sensation (Source: Siemens AG 2006). 
3. 5. UNIVERSAL DESIGN 
As self-healthcare devices are increasingly entering the home, it meant more people are expected 
to deal with their own medical needs and be more involved in using healthcare devices. Universal 
                                                 
1
 The theory of Patient-Centred Care (PCC) focuses on several aspects, such as exploring both the disease and the illness experience; 
understanding the whole person; incorporating prevention and health promotion; and enhancing the patient-doctor relationship. 
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design attempts to help not only people with disabilities, but also recognises the importance of 
good appearances. For example, the crutch has been in existence for a very long time, but it is 
only after concepts like universal design and material advancement that their designs have been 
vastly improved. Now, people may take a crutch to the shopping centre and it packs away in a 
small bag when they do not need it and it flips into vertical shape when they do. It is quite 
amusing and interesting when it extends itself through gravity.  Although the crutch used to have 
this sterile and institutional image, reinforcing the fact that one is incapacitated rather than 
fostering a positive mentality about healing - thoughtful features now such as a forearm cuff style 
that reduces the risk of secondary injuries often caused by underarm crutches; a hook at the front 
of the handle for carrying items such as shopping bags, water bottle, keys, etc. considering height 
adjustment quick release feature are added on (refer to Fig. 12). Both functional and 
psychological issues are considered. 
 
 
Figure 12: Advanced Rehabilitation Monitoring Technology by frog design (Source: BusinessWeek 2006). 
Designs are thoughtful to enable user to know what to do with these crutches when they are not 
actively in use, the problem of portability - foldable unit that can collapses into a compact pod to fit 
discreetly into a car trunk or airplane luggage rack, or under a restaurant chair or a office desk. 
They use to require twice the effort and energy than normal walking - how to relieve the repetitive 
stress on the hands, wrists, and arms, or damage the brachial plexus, the network of nerves that 
controls the muscles of the shoulder and arm that underarm crutches causes - the parts of the 
crutch that come in contact with the body were added with neoprene pads to these surfaces (refer 
to Fig. 13). It is not difficult to see that designs that win the day have the magical combination of 





Figure 13: The Human Crutch by One & Co’s Sprout (Source: BusinessWeek 2006). 
3. 6. USER EXPERIENCE AND EMOTIONAL DESIGN 
The future of designing a healthcare device to be as trendy for a fashion accessory is still 
impossible as yet.  However, manufacturers are taking great effort to break away from designing 
devices that bear the cold feeling of medical stigma, but rather they would be happy enough that 
their consumers would no longer feel shy when revealing their use at gatherings. This aim to 
improve people’s psychological well-being can be regarded as part of user experience. Designers 
do envisage people using different components of a device in different scenarios; multi-functional 
to some extent. For instance, the new diabetes insulin management system device has this sleek 
look to enable the user (though he has a persistent medical condition) to have an enjoyable user 
experience (refer to Fig. 14). The pod contains a small cannula that painlessly enters the skin and 
delivers the drug on command, making insulin injections wireless. Instead of using needles, 
patients can treat themselves with the click of a button. 
 
Figure 14: OmniPod Insulin Management System (Source: BusinessWeek 2006). 
Good user experience does not allow people to struggle when they are using the devices, 
especially if they do not have the luxury to get on their knees and make it work. It is extremely 
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difficult to satisfy young children while trying at best to give them the appropriate treatment. 
However, through careful re-design that appeals to be friendly to them by color and shape, 
designers try to tell them how it works, avoid reminding these young patients that they have an 
ailment, are sick, and different from everyone else. For example, by making the design friendlier 
and more ‘universal’, the optimal configuration of the iontophoretic lidocaine device shown in 
Figure 15, could still deliver powdered lidocaine into the epidermis for the rapid production of local 
anesthesia among children undergoing venipuncture. In such cases of medical re-designing, 
considerations that demanded the coupling of advanced technology with an analytical and 
imaginative approach to problem solving is needed. 
  
 
Figure 15: Iontophoretic Lidocaine System for Children (Source: Becton Dickinson 2001). 
However, not all known ‘user experiences’ approaches designed for everyday products can be 
applicable to healthcare devices. The question of what ‘user experience’ truly means needs to be 
re-examined in the product’s intended context. Currently, the description of experience design by 
the American Institute of Graphic Design (AIGA): ‘A different approach to design that has wider 
boundaries than traditional design and that strives for creating experiences beyond just products 
or services’ (AIGA 2005). According to Margolin (1997), there is no theory of social action that 
incorporates a relation to products, nor many studies of how people acquire and organize the 
aggregates of products with which they live their lives.2 The issues of what information and 
content the healthcare device would perform and consist of; who its users are; what environment 
it would be justified for should help in understanding this discourse of what is meant by user 
experience in relation to healthcare device design.  
 
                                                 
2






The type of users often differs between daily consumer products and healthcare devices. Except 
market research done by large companies such as Philips or Siemens, there has not been any 
public community that shares a holistic understanding of what a user is, or how he or she related 
to healthcare devices. End users have a set of different psychological attitudes and probably 
physical upkeep from others. The concept of the user is based on an object-centric perspective, 
the person defined in relation to the healthcare device concerned (Grudin 1990). There is a need 
to encapsulate the possible background reasons why this user will access to the device, for 
example, she is diabetic and pregnant and she requires much e-health information and records of 
her contractions at her finger tips throughout her term. Eventually by integrating all of the 
accumulated insights that fit the users’ mind and body, a good device design or system, 
generated based from viable design solutions, should work effectively under all potential 
circumstances, including unusual or unlikely possibilities.  
The use of healthcare devices differs from the use of equipment in other industries in the variety 
of contexts of use, the range of characteristics of the users, and the extremely dynamic quality of 
factors in providing care. Distractions, such as children or other family members, variations in 
lighting and noise levels, and the demands of using the device exceeding the user's capabilities, 
all can contribute (Norman 1988). Other problems, such as not following procedures precisely or 
relying on the device too heavily, also are concerns. These risky behaviors can involve lifestyle 
changes, such as changes in diet or physical activity, or less attention to self-monitoring their 
health condition due to over-reliance on the health information stated by the device (Lewis 2001). 
Probably in no other domain are there as many conditions that affect task performance or that 
varies so precipitously. Although the performance of the device may be effective during trial-test 
sessions, if the user becomes accustomed it and starts taking shortcuts when a specific technique 
is critical, or failing to communicate with healthcare professionals as advised, these could also 
lead to trouble. 
4. 1. ENHANCING EMOTIONAL DESIGN 
To enhance emotional design for healthcare devices, it is composed of many different 
perspectives and values, such as deriving the design from an object from its natural functions and 
relationship, to include customizable features that address safety in utility or usability, but also 
  
 18 
with regards to interpretation, empathy, and experience. Emotional design for healthcare-related 
products should be intuitive, giving users more confidence through the design, and ensuring a 
safe experience even in emergency situations. Figure 16 illustrates a concept of a rescue can with 
integrated oxygen equipment. It takes on an emotional design approach, semi-radically changing 
the typical outlook to improve the efficiency of the lifeguard while trying to open the respiratory 
passages of the drowning person and help him ventilate while still in water.  
  
Figure 16: O’CN – Rescue Can With Integrated Oxygen Equipment (Source: iF concept award product 2006). 
Sonny is another example to illustrate the notion of emotional design in medical concepts 
nowadays. It is designed with the essence of kindness and care and aims to act as a little award 
for sick children, reminding them of fun and consolation instead of any medical condition (refer to 
Fig. 17). 
 
Figure 17: Life Science Category - Sonny (Source: red dot award design concept 2006). 
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Emotional design can also be linked to both cognitive and physical issues and very often 
connected to sensory and symbolic attributes. Sensory attributes would refer to shapes, texture 
and feel of materials while symbolic attributes refer to analogies or representations that carry with 
the subtle concept of a social norm. According to Dewey (1963), he emphasized the contribution 
of material things (sensory attribute) to the construction of experiences. By providing the right pre-
conditions such as these attributes in pleasurable product design, it could motivate users to be 
more willing to participate in their healthcare, etc, through the device (refer to Fig.18). 
Figure 18: Possible Issues Characterizing Healthcare Design in Near Future. 
Designers should take effort to comprehend possible user scenarios – unintended or not. For 
home consumers, where they are untrained in medical knowledge, it is highly important to start 
examining what users experience with the healthcare devices they buy home. Existing social 
protocols and use practices no longer apply as they are based on rather different conditions. 
Despite the advancement of technology and introduction of intuitive features, it can still cause 
users to commit errors, often times resulting in adverse effects, especially when users are lay-
man consumers, untrained and laden with health set-backs.   
4. 2. A COMPARISON OF CHARACTERISTICS OVER TIME 
There is no doubt a linear relationship between time and the six characteristics which belong to 
the build-up of the phases in healthcare device design. The characteristics can be identified 
through time as they move through the influence of design movements as well as other 













approach to literature review, with analysis to allow themes to emerge when saturation was 
achieved. Characteristics such as functionalism, ergonomics, and technology are still very crucial 
in healthcare device design in today’s times although some the examples shown previously 
expounded on the strong influence apparent in the 1930s, 1950s and 1980s. As mankind 
progresses in innovations and appreciation of design and consumerism, it can also be seen that 
the merging of the six characterizations is unavoidable and each are no longer isolated in the 
design process. They have been repeatedly illustrated in the examples shown earlier such as the 
Vicks Thermometer, the Ovation BioNatural Ergonomic Pipette, and the Orthora 200 orthodontic 
surgeon’s chair.  
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Table 1: A Comparison of Characteristics over Time. 
5. CONCLUSION 
The core of this paper has shown that the characteristics in healthcare device design could not be 
isolated at any point. At the lowest level of physiological basic needs industrial design helps to 
fulfill the functional aspects of the healthcare device. At the second level, design can improve the 
need for safety and comfort with an ergonomic approach that improves the use of the product. 
When healthcare devices are designed with ergonomics addressed, it should be able to efficiently 
and effectively fit into the clinical environment, with similar user interfaces and fully connected to 
the department, hospital, and outside world. As technology replaces many mechanically-operated 
functional aspects of the product, it may very often involved new messages being integrated into 
the product to make the product aesthetically appealing, understandable and user-friendly. It 
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became important to focus on the communicative aspects of product design, which refers to the 
messages that make the product and its system more approachable, contributing to the ease of 
use of the product and therefore correspond to the need for comfort. User-centred principals are 
being applied, thus enhancing the aspect of universal design. Sensory and symbolic attributes are 
successful in enhancing experience and emotional needs in the use of healthcare devices, and 
they are definitely here to stay for more research and development.  New forms of medical 
devices are thus designated to convey the concept of assurance, well-being, comfort, modernity 
and youth.  More research is necessary to examine on different patient reactions towards 
emotional design in such devices, and emerging trends can be identified according to cultural 
differences as well. 
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1 Introduction 
The history of medical devices can go back to at least the Egyptians and Etruscans 
(Hutt, 1989). A few centuries ago, barbers were also surgeons; probably the local 
blacksmith made the tools. The diagnosis and treatment of disease experienced relatively 
few breakthroughs until the 17th century (Fries, 2006). One of the major contributions to 
modern medicine was the invention of the thermometer. In 1603, Galileo invented a 
device using the expansion and contraction of air in a bulb to move water in an attached 
tube to measure temperature (Machamer, 1998). On the other hand, Sanatoria Santonio 
made improvements to the device, allowing him to measure the temperature of the human 
body (Fries, 2006). Another vital contribution occurred in 1819, when the French 
physician Laennec is attributed with refining the ‘hearing tube’ or stethoscope 
(Bloch, 1993). These inventions helped physicians diagnose and treat patients with more 
confidence and better accuracy. By the 19th century, physicians, scientists, physicists and 
engineers were usually the ones who determined what the requirements were for 
functionality, but in many occasions, medical products look like afterthoughts. 
One of the real breakthroughs in medical diagnostic equipment came in 1895 with the 
discovery of X-rays by the German physicist Wilhelm Roentgen (Bettyann Holtzmann, 
1996). His discovery helped usher in the equipment age of medicine. The practice of 
medicine has grown tremendously since 1900. For example, the electrocardiograph was 
introduced in 1903, which started the wave of physiological measuring instrumentation 
that is used in every hospital and doctor’s office today (Fries, 2006). Technology came 
along as another driving force behind most medical equipment, while ‘design’ remains as 
crude metal boxes decorated with a confusing array of controls and displays. After World 
War II, the ergonomists emphasised on measurable and causal connections that are 
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manifest in the push and pull of controlled physical forces. As the practice of medicine 
and surgery became more controlled and complex, people increased their insight into 
how the human body functions though which design became more important 
(Schmuland, 2005). Today, the fields of medicine, design and engineering, and science 
would develop independently but will help each other, a phenomenon known in 
electronics as ‘boot-strapping’ (Richter, 2004). 
Medical equipment manufacturers begin to understand the value of ‘good’ design. 
They are hiring in-house designers or design consultancy conducting user research. 
Progress in medical science and technology would make new demands upon design, 
which in turn are reflected in the development of new methods and devices. To date, 
the design of medical devices is taking into account the environment in which they 
are required to function and supporting the working patterns of professional users and 
the lifestyles of patients and carers (Lewis, 2001). The concept of man-made technical 
innovation would influence human biological evolution and the doctor–designer 
relationship would continue to strengthen and expand. 
Medical devices are a diverse group of products that ranges from simple items such as 
thermometers to complex devices such as heart by-pass machines. Current healthcare or 
medical devices may be composed entirely of hardware, entirely of software, or a 
combination of the two. There is always a sub-conscious fear on most users’ part that 
something could potentially go wrong. Hence, designers have added icons, graphics, and 
pictures along with minimal steps for improved safety in healthcare as well as promoting 
user-friendly, interactive design. Consumers are consistently interviewed to specify what 
aspects they desire of a medical device. It is important to give users more confidence 
through the design, building it through intuitive or fail-safe design principles, so it could 
be better used even in an emergency situation. Usually the technologies and functionality 
of a medical device is pre-determined by so many other factors rather the opinion of the 
designer. However, besides performing what it needs to do, aspects like the form and 
colour could be softened so it looks less threatening. Certainly, in the near future, medical 
devices are trying to move away from the cold and sterile image it had for decades. 
2 Materials and methods 
A review of the literature on methods for assessing user requirements in engineering and 
ergonomics found that little published work exists on the ergonomics aspects of medical 
device development. However, there are even less advice available to designers on which 
issues to consider taking into account the essential characteristics for good design. The 
strategy undertaken for this article was to review existing literature published during 
1960–2008 and identify key characteristics of design aspects which could be useful for 
capturing the full range of user (functional and affective) requirements for future medical 
device design. Major electronic research databases (Medline through PubMed, scientific 
journals via their own sites or Science Direct) as well as a web search engines 
(Google predominantly) were used to identify research published in the area of medical 
devices (and related fields) and healthcare. Categories to be considered in this context 
(with the focus being the home) include: 
1 tools and services for patients and relatives 
2 monitoring equipment 
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3 smart home technologies when applied for healthcare or prevention 
4 evaluation from different viewpoints: usability, quality of care, etc. 
The secondary focus comes in the following adjacent areas: 
1 medical equipment sales on the web, i.e. general equipment related web sites about 
2 manufacturing and sales, unless they include history or support for personalised 
healthcare or advice for self care 
3 research that is not explicitly referring to home care as an application area. 
To identify future trends, review articles, future vision papers, and a variety of 
publications from healthcare organisations and research groups have been included in the 
literature study. 
The objectives of this article are to: 
1 Understand the ‘big picture’ of the industry in which how and why medical devices 
were first designed, developed, regulated, and used and how these trends evolved 
over time. 
2 Examine the influential characterisations in medical device design and the driving 
factors behind some of these phases. 
3 Present the future challenges designers face in designing and developing such 
devices, alongside with external factors (e.g. culture). 
A total of 120 publications (academic papers, articles and web materials) about medical 
devices development were selected for closer review. They were primarily concerned 
with explaining probable design characteristics and the methods used for such. 
3 Design characteristics in medical devices 
Six characteristics in medical device design can be identified through time and they come 
about through the influence of design movements as well as other influencing societal 
progression. Each of them is briefly described below to allow a better and more apt 
understanding of their definition in relation to this study. 
Functionalism refers to the belief that the intended function of something should 
determine its design, construction and choice of materials. It is also seen as a philosophy 
that emphasises on practical and utilitarian concerns.
Ergonomics is 
“the scientific discipline concerned with the understanding of interactions 
among humans and other elements of a system, and the profession that applies 
theory, principles, data, and methods to design in order to optimise human 
well-being and overall system performance” (IEA, 2000). 
In the beginning, the domain of ergonomics mainly refers to physical ergonomics, which 
deals with the human body’s responses to physical and physiological loads. Relevant 
topics include manual materials handling, workstation layout, job demands and risk 
factors such as repetition, vibration, force and awkward/static posture as they relate to 
musculoskeletal disorders. It is the application of scientific knowledge of human 
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capabilities and limitations to the design of systems and equipment to produce products 
with the most efficient, effective, and safe operation. 
Technology can be seen as 
1 the development and application of techniques for manufacturing and productive 
processes 
2 a method of applying technical knowledge and biomedical advancement 
3 a sum of practical knowledge with regards to material culture. 
Technology can be understood in several aspects such as material advancement, new 
inventions, or improving on existing developments; be it present in whichever aspect 
mentioned before, it has been a fundamental requirement in medical devices for giving 
accurate measurements (O’Brien et al., 2001). 
Appearance and Aesthetics refers to product qualities such as smoothness, 
shininess/reflectivity, texture, pattern, curviness, colour, simplicity, usability, velocity, 
symmetry, naturalness and modernism. They focus on the exterior enhancement and is 
interested in the way people perceive products. However, its meaning can differ due to 
social and cultural factors, but the distinctive focus of them is reaching out to the sensory 
modalities in relation to product design. 
Universal Design is related to ‘inclusive design’ and ‘design for all,’ is an approach 
to the design of products, services and environments to be usable by as many people as 
possible regardless of age, ability or situation (Story, Mueller and Mace 1998; British 
Standards Institute, 2005). It is a relatively new paradigm that emerged from ‘accessible 
design’ and ‘assistive technology’. While assistive technology provide a level of 
accessibility for people with disabilities, they also often result in separate and 
stigmatising solutions, for example, a ramp that leads to a different entry to a building 
than a main stairway. Universal design strives to be a broad-spectrum solution that helps 
everyone, not just people with disabilities, and it also recognises the importance of how 
things look. 
User experience and Emotional Design is about improving people psychologically to 
feel that they are recuperating better overtime. Mitchell (1993) argued in favour of a 
‘redefinition of design in terms of user experience, not physical form’, writes: ‘…design 
itself needs to be redefined in terms of people’s experiences, instead of in terms of 
object… in favour of a focus on the dynamic, multi-sensory experiences of design users’ 
(p.131). A good starting point for the healthcare model of product emotions could be 
referred to Ortony, Clore and Collins (1988) because it focuses particularly on the 
relationship between different types of concerns and the eliciting conditions. 
Through the review, there has been a selection of some innovative and unsuccessful 
products for discussion. Some of them are representative or influential in any of the six 
characterisations along with the time movement have been schematically presented in 
Figure 1. Some rely on a winning combination of technology and design to fill a medical 
need, while others work on improving an existing medical tool. The latter may show 
either distinct characteristics of design, engineering or ergonomic concerns, improving on 
an existing solution or addressing a previously unsolved problem. More in-depth 
understanding into the varied reasons for their performance in the market with their 
design characteristics explained would be brought into the discussion. 
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Figure 1 Brief evolution of medical design (see online version for colours) 
3.1 Functionalism 
The 1930s was a very special era as a small number of medical equipment revealed a 
high quality of workmanship - it was a time when artists and craftspeople got together 
with scientists to merge their usual detailing concepts for furniture with medical 
equipment. The instruments demonstrated an air of loving craftsmanship not found in 
modern stainless steel and plastic. Common materials used were like metal, wood and 
fabric. No matter how much of this craftwork might have appeared, they were strictly 
limited to technical and engineering constraints. For example, the umbilical clamp 
showed in Figure 2 bears the basic fundamental shapes of a clamp but is heavily 
ornamented. The clamp was used to hold onto the umbilical cord of the baby before 
proceeding to the fastening and the cut. Perhaps, its design intent was to illustrate the 
birth of a new life. 
However, functionality still has a strong hold in the medical arena and is often 
linked to usability. It, being alone in the design of medical devices should be carefully 
monitored because of the likelihood of being rejected by social desirability. 
When the X-ray machine was invented soon after 1895, it was a break-through of 
the technology of its time and both military and civilian organisations came to 
realise the enormous help which the X-ray images could give to the treatment 
of osteoarticular injuries (van Tiggelen, 1992). But its purpose was purely functional, 
ignoring the physical and psychological comfort of the patient. The first impressions 
of medical equipment from old photographs and movies were unpleasant, cold, and 
intimidating (Figure 3). 
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Figure 2 Umbilical clamp (see online version for colours) 
Source: Available at: http://www.amber-ambre-inclusions.info/nuova%20curiosit% 0.htm. 
Figure 3 Radiguet X-ray machine 
Source: Available at: http://www.amazon.com/exec/obidos/ASIN/B000F02B8E/bookrags. 
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Figure 4 Toshiba’s 1982 diagnostic ultrasound equipment (see online version for colours) 
Source: Available at: http://www.toshiba-medical.co.jp/tmd/english/haloffame/index.html.
It is not surprising to find equipment designed in the 1970s–1990s also bearing the image 
of functionalism (see Figure 4). It was probably due to the idea of the high-tech notion 
and the accompanying design movement that drove the outcome to be such. Materials 
such as new metals and plastics were chosen in favour of traditional materials such as 
wood. The idea was not to hide the construction but to make significant design elements 
out of constructional necessities. Doctors often complained that the workstation 
equipment though functional is frequently a miscellaneous collection of devices that 
lacks physical integration. The initial positive responses of usability can sometimes turn 
to a negative sense of comfort after a period of use with examples (Holland, 1995). 
3.2 Ergonomics 
Ergonomics started from a long way back, probably since the Egyptians because of their 
inventions such as the scissors and walking crutch. After World War II, the concept of 
ergonomics flourished and diversified and found its way in the operating theatres, 
surgical tools for doctors, assistive devices for patients, and so on. From Figure 5, it 
shows a ergonomically gun-shaped vaccination device known as the Hypospray, which 
was first offered to doctors in 1947. It was fairly costly in the beginning but its greatest 
advantage was speed. It can be loaded with enough vaccine for 55 shots and does not 
need to be sterilised for every shot, or have a needle changed. For the patient, it is 
preferable because the injection feels like a slight, instantaneous pinprick. However, the 
appearances of medicinal devices designed during this period were often neglected. 
Ergonomics came to its peak in the 1950s where the objective of manufacturers 
was to produce a product with an effective, efficient, and safe user/product interface 
to tackle the problem of human error. The more complex a device or the more 
critical its functions, the more important ergonomic engineering becomes in its design 
(Sawyer and Lowery, 1994). Today, more and more people are familiar with ergonomics 
because of its positive impact towards usability in consumer software applications or 
electronic devices. A number of published articles were identified that describe the 
application of user-centred design for medical devices, with the specific aim of 
improving usability in order to reduce medical error (Cohen, 1993; Leape, 1994; 
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Lin et al., 1998; Obradovich and Woods, 1996; Salvemini, 1999). In medical devices, the 
ultimate purpose of ergonomics is to consider people’s mental and physical capabilities 
as well as their perceived needs or preferences. It also tries to accommodate these in the 
development of appropriate designs that will be safe, usable, efficient and satisfying. 
Especially when the device serves a life-critical function, there is an inherent 
justification for a very strong focus on ergonomics to help achieve important design 
objectives, especially safety. Given the proper attention to ergonomics, one would expect 
that a medical device could be improved in myriad ways. For example, it means it is 
better suited to the physical interactions of those exposed to it. If it is something one can 
pick up, the handle will be properly shaped so it is comfortable, so that one would not 
accidentally drop it. When a display is designed according to good ergonomics principles, 
the display is readable from the intended viewing distance and the information is 
organised in a fashion that is complementary to the task at hand. Controls will be laid out, 
shaped, and labelled in a manner that is as intuitive as possible, so that the threshold for 
learning how to use the device is lower and long-term usability is assured. In recent 
times, the Information Age has spawned the area of human–computer interaction (HCI) 
and it is included in much in medical device design. The domain of ergonomics for this 
field has extended to cognitive ergonomics, which is also known as engineering 
psychology. It concerns mental processes such as perception, attention, cognition, 
motor control, and memory storage and retrieval as they affect interactions among 
humans and other elements of a system. Some device standards that have ergonomics 
requirements are: 
x AAMI HE74 (2001): Human factors design process for medical devices. 
Figure 5 The Hypospray (see online version for colours) 
Source: Available at: http://www.amber-ambre-inclusions.info/nuova%20salasso.htm. 
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x IEC 60601-1-8 (2006): Medical electrical equipment – Parts 1–8: general 
requirements for safety – collateral standard: general requirements, tests and 
guidance for alarm systems in medical electrical equipment and medical electrical 
systems. 
x ISO 14971-1 (2007): Medical devices – risk management – application of risk 
management to medical devices. 
3.3 Technology 
During the 17th century, the exact sciences developed vigorously (Richter, 2004). 
The 20th Century saw a rapidly expanding world of technology with the introduction of 
anaesthesia, bacteriology, haematology, biochemistry and radiology. Doctors at the 
beginning of this period could have the use of laboratories and X-ray departments. No 
doubt, technology gave rise to many medical cures and enhanced treatment for decades, 
and since, few consumers would actually question on the accuracy, adaptability and 
success of these technologies that are made available. However, there were so-called 
‘medical’ products, which were ‘illusions’ having medical technology and prolonging 
beauty but eventually also posing a danger to people’s health (Museum of Questionable 
Medical Devices, 2006). People were quite fascinated with the application of new 
technologies for their health and sexual empowerment. With the advent of electricity, and 
numerous types of apparatus equipped with specific electrodes, it was believed that the 
electricity could ‘recharge’ people who suffered from sexual impotence. Figure 6 shows 
the Addison’s Galvanic Electric Belt that sought to provide therapy for the sexual 
impotence of men and for numerous other pathologies such as the cure for rheumatism, 
nervousness, stomach, liver, bowel troubles, pains, paralysis and weakness. 
Figure 6 Addison’s galvanic electric belt (see online version for colours) 
Source: Available at: http://www.amber-ambre-inclusions.info/nuova%20curiosit%E0.htm. 
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Figure 7 Dr Pierce’s electric belt (see online version for colours) 
Source: Available at: http://www.amber-ambre-inclusions.info/nuova%20curiosit%E0.htm. 
The publicity for later version then claims ‘It will cure any disease on earth that it is 
possible to cure, with electricity, and it cures when others fail’ (see Figure 7). Surely 
these belts did not have any therapeutic property and fortunately their use could not 
provoke large damages but obviously they have been sold in great amounts all over the 
world. 
The quest for beauty and good health is closely linked to boundless technical research 
and hence, quack products are ever so successful because of this over-trusting appeal of 
technology. People have always desire to look youthful, enjoy beauty and prolong life, 
and yet there appeared on the market a series of questionable medical devices, promising 
strengthened health and longevity. However, some of them sadly compromised on safety 
and true effectiveness, all with the aim of targeting sales, tapping on people’s inner desire 
to look fit and almost perfect and we see history repeating itself. In 1976, four million 
women in the US each spent USD$9.95 on a device that caused bruising and nothing 
more. It was supposed to enlarge the breast apparently where user could create a vacuum 
by pumping the pedal with the foot. The device consists of a pump, clear plastic tubing 
and three cups, which were all in large sizes (see Figure 8). There was also a ‘therapeutic’ 
disaster in which thousands of women were injured by the Dalkon Shield intrauterine 
device, which use was associated with unacceptable rates of pregnancy, pelvic 
inflammatory disease and death in women who use it (Sivin, 1993). All these  
so-called ‘medical devices’ did alert the market to acquire a different level of regulatory 
scrutiny—standards that were up to pre-market approval. It is products like these that 
remind people from time to time about their so-called ‘fascination’ and reliance on 
technologies. 
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Figure 8 Foot operated breast enlarger pump (see online version for colours) 
Source: Available at: http://www.mtn.org/quack/devices/benlarge.htm. 
Figure 9 Birmingham hip resurfacing system 
Source: Available at: http://images.businessweek.com/ss/06/08/medical_products/source/5.htm. 
Since the 1950s there has been an enormous growth of technology in laboratory medicine 
and in biomedical engineering. Medical technology is continued to be researched on and 
further improved because of the needs of our health. Essentially there are two parts to 
medical technology – diagnostic and therapeutic, although prevention of disease requires 
medical technology of the most advanced (The Medical Equipment Technology Website, 
2006). However, for the purpose of this article, technology in medical design can be 
understood in several aspects such as material advancement, adaptations, new inventions, 
or improving on existing developments. Different types of innovation can be understood 
as technology for medical applications. The Birmingham Hip and the digital thermometer 
are clear examples to show the adaptation and usefulness of technological advancement. 
It is interesting to note how people consider what makes a good medical product and 
what is approaching in the industry: the question about the advancement of technology 
and greater heights in the medical practice. 
The appealing sides of technology such as the application of materials that are strong, 
lightweight and bio-compatible for health are truly meaningful. Titanium and certain 
plastics are some examples that meet all of these needs. Such have been used extensively 
in applications from joint replacement, spine and trauma systems, to instrumentation and 
dental implants. An example is the Birmingham Hip (Business Week, 2006a), which 
offers an alternative to part of the conventional procedure for patients who had a hip 
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replacement (see Figure 9). Previously, patients had to spend several days in the hospital 
followed by monthly and annual check-ups, and not infrequently, the artificial hip wears 
out and needs a replacement. However, the Birmingham Hip not only conserves the 
patient’s natural bone, it also has been shown to offer 98% more wear resistance than the 
metal-on-plastic-joint of traditional replacements. 
A material innovation also enables the design of applications such as the 
thermometer, which has undergone changes from the mercury-type to digital-operated 
version (see Figure 10). It is much safer for children, and besides the adoption of new 
technologies, ergonomic considerations can still be identified in some of the recent 
designs such as by Vicks (Business Week, 2006b). Characteristics of medical device 
design can be seen to be overlapping. 
However the wrong implementation of materials under material technology has 
also occurred over the years and can create a lot of perceptions, revelations and 
controversy. Silicones have come into broad use in medical devices since the 1950s 
(McGregor, 1953). In various chemical and physical forms, they are present in syringes 
(as lubricants), in shunts and catheters (as tubing), and in implants (as films and gels). 
For example, silicone-filled breast implants are purported to cause a range of 
autoimmune and neurological effects in some women who have them (Laohapand et al., 
1982; Baldwin and Kaplan, 1983; Bommer, Waldher and Ritz, 1983). Although this has 
not been scientifically verified (Heggers et al., 1983) because of confusion on the part of 
some as to the difference between silica and the silicones (Uber and McReynolds, 1982), 
it can be seen that if materials are not properly tested and applied, it may lead to 
devastating outcomes. 
In the previous paragraphs, the design evolution of medical device technology was 
introduced in a nutshell, through examples. However, these brief episodes demonstrate 
well that in the course of development over time, the combination and interaction of 
different scientific disciplines such as medicine, design and engineering, and science 
have played an important role. Another interesting literature does provide a thoughtful 
review of the evolution of medical device technology, noting the contributions of 
Hippocrates, Santorio, Galileo, and others, with emphasis on the importance and interface 
of temperature measurement, blood pressure, patient monitoring and several more 
(Richter, 2004; Harding and Epstein, 2004). The current trend of technology in medical 
devices would continue. 
Figure 10 Thermometer for children (see online version for colours) 
Source: Available at: http://images.businessweek.com/ss/06/01/thermometers/source/6.htm. 
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3.4 Appearance and aesthetics 
Traditionally, manufacturers of medical equipment have not been exactly interested with 
the appearance of a piece of medical equipment. Subsequently as ergonomics became a 
‘regulated’ factor in design and ‘unbeatable’ technological breakthroughs were 
considered, the next level was to develop a strategy to resist against competition. Designs 
with strong technological character are less literal but rather, appearance and aesthetics 
were addressed alongside. Appearances have grown increasingly important and 
nowadays, designers have the opportunities to walk into the operating theatre and try to 
think for the surgeons by understanding their feelings and sensibilities. This proposes the 
way to design medical devices that are really aesthetically and tactilely oriented. 
The Symphony™ Graft Delivery System is a new product for reconstructive spinal 
surgery (see Figure 11). This device is designed to deliver an osteoconductive or 
osteoinductive growth factor, a mixture of blood and bone, as an implantable graft log. It 
is designed based on observing extensive spinal surgery and lower spine and fusion 
surgery. It is obvious that the device encompasses characteristics such as functionality, 
ergonomics, technology, new materials and sensibility in style. However there tends to be 
less design impact on high volume disposable commodities that are commonly used as 
stand-alone items, such as syringes. 
In medical device design, it is not surprising that designers are expanding the physical 
and psychological possibilities for exuberant and expressive forms. Designs were typified 
by a heightened sense of proportion, increased use of colour, and emphasis on conceptual 
and technological possibilities. Organic design is one such example, which first 
influenced consumer products greatly, and later translated its impact to medical devices. 
Through the use of computer-aided design (CAD) that varies across design disciplines 
and industries such as in the automotive, the architectural and the interior product design 
industry, it is also not lacking in use for medical device design (Holt, 2005). Over the 
years, the key characteristics in product design remains as bearing holistically conceived 
designs that relate to their surrounding environment, such that designs are very much 
inspired by nature and human forms. With the advancements in CAD, organic designs 
were possible by new manufacturing processes and new materials (Holt, 2005). Since 
then, even in healthcare design, products are energised by new possibilities in computer-
based design. It caught up with the ideas for curvaceous and organic forms that designers 
wanted to explore. 
Figure 11 Symphony™ graft delivery system (see online version for colours) 
Source: Available at http://www.tkdg.com/portfolio_medical.html. 
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Figure 12 Ovation pipette (see online version for colours) 
Source: Available at: http://www.ovationpipette.com/ovationaccessories.asp. 
Figure 13 The Orthora 200 (see online version for colours)
Source: Available at: http://www.schott.com/magazine/english/info101/si101_10_praxis.html. 
Form creation and modelling have become organic rather than orthogonal, facilitating the 
composition of unusual and asymmetrical forms. The typical beige or white box 
was slowly being transformed by colours, personalised details, and clever peripherals. 
Designs were warm and poetic, with no loss of functionality, but rather strengthen 
with an enhanced humanistic character. In 2001, the frog design team generated an 
injection-molded, component-based, almost toy-like solution that exhibited self-evident 
product semantics: one looks and one would know how to pick it up and use it. The 
pipette shifted the existing paradigm with its undulating body that conforms to the hand, 
expressing grip dynamics and ease of operation, and most importantly, inspiring the user 
to gain essential confidence for handling precision medical devices. The Ovation pipette 
has truly wonderfully combined ergonomic, technological, appearance and aesthetics 
factors together (see Figure 12). 
Another example to illustrate the focus on appearances and aesthetics drifting from 
small handheld devices to larger scale ones is the Orthora 200 (see Figure 13). It is a cool 
re-design of an orthodontic surgeon’s chair that won a 2002 red dot award in product 
design. The fully reclining chair has height adjustability and fine level adjustments to 
provide comfortable working positions for the surgeon and optimal access to the patient’s 
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head. The backrest provides good support for the patient’s shoulders and the headrest is 
retractable and angle adjustable. 
Emphasis on appearances for large scale medical equipment came about probably due 
to the theory and research into the concepts like that of ‘Patient-Centred Care1’. Figure 14 
shows a CT machine by Siemens, clearly designed innovative technology and clinical 
considerations but also with product specifications and added-on requirements such as 
‘appearance to be friendly and non-threatening to the patient’ written into the specs. 
Visual appeal is often part of the function. The refined look and feel of consumer 
products has raised user expectations in all product categories. It would be a nicely styled 
device, with function being first priority, technologies considered, and other 
environmental factors in view. Since the 1990s, more people in the medical field now 
recognise the value that design can bring to a medical product, and, as a result, there are 
more people engaging to help drive innovation and get a competitive edge (Lewis, 2001; 
Schmuland, 2005). As companies recognise the need for industrial design, they began to 
invest in design research and addressed not only the needs of the doctor but also the 
physical and emotional needs of the patients. 
Figure 14 The Somatom sensation (see online version for colours) 
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3.5 Universal design
Medical devices are increasingly entering the home and this means that more people are 
expected to deal with their own medical needs and be more involved in using medical 
devices. Universal design attempts to help not only people with disabilities, but also 
recognises the importance of good appearances. 
For example, the crutch has been in existence for a very long time, but it is only 
after concepts like universal design and material advancement that their designs 
have been vastly improved. Now, people may take a crutch to the shopping centre and it 
packs away in a small bag when they do not need it and it flips into vertical shape when 
they do - it is quite amusing and interesting when it extends itself through gravity 
(Business Week, 2006c). Although the crutch used to have this sterile and institutional 
image, reinforcing the fact that one is incapacitated rather than fostering a positive 
mentality about healing - thoughtful features now such as a forearm cuff style that 
reduces the risk of secondary injuries often caused by underarm crutches; a hook at 
the front of the handle for carrying items such as shopping bags, water bottle, 
keys, etc. considering height adjustment a quick release feature was added on 
(see Figure 15). Both functional and psychological issues are considered. 
Figure 15 Advanced rehabilitation monitoring technology (see online version for colours) 
Source: Available at: http://images.businessweek.com/ss/06/03/crutches/source/5.htm. 
Figure 16 The human crutch (see online version for colours) 
Source: BusinessWeek (2006d) and Available at: http://images.businessweek.com/ss/ 
06/03/crutches/source/3.htm. 
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Designs are thoughtful to enable user to know what to do with these crutches when they 
are not actively in use, the problem of portability - foldable unit that can collapses into a 
compact pod to fit discreetly into a car trunk or airplane luggage rack, or under a 
restaurant chair or an office desk. They use to require twice the effort and energy than 
normal walking - how to relieve the repetitive stress on the hands, wrists, and arms, or 
damage the brachial plexus, the network of nerves that controls the muscles of the 
shoulder and arm that underarm crutches causes - the parts of the crutch that come in 
contact with the body were added with neoprene pads to these surfaces (see Figure 16). 
It is not difficult to see that designs that win the day have the magical combination of 
universal design principles as well as material and technology advancement. 
3.5 User experience and emotive design 
The future of designing a medical device to be as trendy for a fashion accessory is still 
impossible as yet. However, manufacturers are taking great effort to break away from 
designing devices that bear the cold feeling of medical stigma, but rather they would be 
happy enough that their consumers would no longer feel shy when revealing their use at 
gatherings. This aim to improve people’s psychological well-being can be regarded as 
part of user experience. Designers do envisage people using different components of 
a device in different scenarios; multi-functional to some extent. For instance, the 
new diabetes insulin management system device has this sleek look to enable the user 
(though he has a persistent medical condition) to have an enjoyable user experience 
(see Figure 17). The pod contains a small cannula that painlessly enters the skin and 
delivers the drug on command, making insulin injections wireless. Instead of using 
needles, patients can treat themselves with the click of a button. 
Figure 17 OmniPod insulin management system (see online version for colours) 
Source: Available at: http://images.businessweek.com/ss/06/08/medical_products/source/ 
2.htm. 
      
      
   The design evolution of medical devices: moving from object to user 429    
      
      
      
Figure 18 Iontophoretic lidocaine system for children (see online version for colours) 
Source: Available at: http://www.tkdg.com/portfolio_medical.html. 
Good user experience does not allow people to struggle when they are using the devices, 
especially if they do not have the luxury to get on their knees and make it work. It is 
extremely difficult to satisfy young children while trying at best to give them the 
appropriate treatment. However, through careful re-design that appeals to be friendly to 
them by colour and shape, designers try to tell them how it works, avoid reminding these 
young patients that they have an ailment, are sick, and different from everyone else. For 
example, by making the design friendlier and more ‘universal’, the optimal configuration 
of the iontophoretic lidocaine device shown in Figure 18, could still deliver powdered 
lidocaine into the epidermis for the rapid production of local anaesthesia among children 
undergoing venipuncture. In such cases of medical re-designing, considerations that 
demanded the coupling of advanced technology with an analytical and imaginative 
approach to problem solving is needed. 
Currently, the description of experience design by the American Institute of Graphic 
Design (AIGA): ‘A different approach to design that has wider boundaries than 
traditional design and that strives for creating experiences beyond just products or 
services’ (AIGA, 2005). However, not all known ‘user experiences’ approaches designed 
for everyday products can be applicable to medical devices. The question of what ‘user 
experience’ truly means needs to be re-examined in the product’s intended context. 
According to Margolin (1997), there is no theory of social action that incorporates a 
relation to products, or many studies of how people acquire and organise the aggregates 
of products with which they live their lives.2 The issues of what information and content 
the medical device would perform and consist of; who its users are; what environment it 
would be justified for should help in understanding this discourse of what is meant by 
user experience in relation to medical device design. 
4 Discussion 
The type of users often differs between daily consumer products and medical devices. 
Except market research done by large companies such as Philips or Siemens, there has 
not been any public community that shares a holistic understanding of what a user is, or 
how he or she related to medical devices. End users have a set of different psychological 
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attitudes and probably physical upkeep from others. The concept of the user is based on 
an object-centric perspective, the person defined in relation to the medical device 
concerned (Grudin, 1990). There is a need to encapsulate the possible background 
reasons why this user will access to the device, for example, she is diabetic and pregnant 
and she requires much e-health information and records of her contractions at her finger 
tips throughout her term. Eventually by integrating all of the accumulated insights that fit 
the users’ mind and body, a good device design or system, generated based from viable 
design solutions, should work effectively under all potential circumstances, including 
unusual or unlikely possibilities. 
The use of medical devices differs from the use of equipment in other industries in 
the variety of contexts of use, the range of characteristics of the users, and the extremely 
dynamic quality of factors in providing care. Distractions, such as children or other 
family members, variations in lighting and noise levels, and the demands of using the 
device exceeding the user’s capabilities, all can contribute (Norman, 1988). Other 
problems such as not following procedures precisely or over-reliance on the device are 
also concerns. These risky behaviours can involve lifestyle changes, such as changes in 
diet or physical activity, or less attention to self-monitoring their health condition due to 
over-reliance on the health information stated by the device (Lewis, 2001). Probably in 
no other domain are there as many conditions that affect task performance or that varies 
so precipitously. Although the performance of the device may be effective during 
trial-test sessions, if the user becomes accustomed it and starts taking shortcuts when a 
specific technique is critical, or failing to communicate with healthcare professionals as 
advised, these could also lead to trouble. 
Past research has suggested that users become attached to certain products, because 
they convey a personal and special meaning over and above the product’s utilitarian 
meaning (Dittmar, 1992; Picard, 1997; Jordon, 1999; Djajadiningrat, Overbeeke and 
Wensveen, 2000). In the last decade, much design research has shown an increased 
awareness of the phenomenon product emotion (Desmet, 2002), product personality 
(Govers, 2004), and product attachment (Mugge, Schifferstein and Schoormans, 2004; 
Mugge, 2007). Likewise, in future healthcare, the role of design may contribute to 
healing processes and probably reduce the use of drugs. Patient-focused designs provide 
the kind of satisfaction and comfort which is therapeutic and desirable for children’s and 
women’s acute care (Fottler et al., 2000). Hence, the following implications constitute the 
blueprint for further exploration into enhancing emotive design for medical devices. 
To enhance emotive design for medical devices, it is composed of many different 
perspectives and values, such as deriving the design from an object from its natural 
functions and relationship, to include customisable features that address safety in utility 
or usability, but also with regards to interpretation, empathy, and experience. Emotional 
design for healthcare-related products should be intuitive, giving users more confidence 
through the design, and ensuring a safe experience even in emergency situations. 
Production and actual adoption of emotive medical designs available in the market are 
still very few. However, more and more concepts to encourage this development have 
been appreciated through the winning works of international design competitions in 
recent years. Figure 19 illustrates a concept of a rescue can with integrated oxygen 
equipment. It takes on an emotional design approach, semi-radically changing the typical 
outlook to improve the efficiency of the lifeguard while trying to open the respiratory 
passages of the drowning person and help him ventilate while still in water. 
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Figure 19 O’CN – rescue can with integrated oxygen equipment] (see online version for colours) 
Source: Available at: http://www.ifdesign.de/awards_exhibition_index_e?list_awards= 
1&any_cat=1&kategorie_id=1&award_name=iF%20concept%20award%20pro
duct&award_jahr=&award_id=107&sprache=1. 
Figure 20 Life science category – Sonny (see online version for colours)
Source: Available at: http://www.red-dot.sg/concept/porfolio/06/09ls/sonny.htm. 
Sonny is another example to illustrate the notion of emotional design in medical concepts 
nowadays. It is designed with the essence of kindness and care and aims to act as a little 
award for sick children, reminding them of fun and consolation instead of any medical 
condition (see Figure 20). 
Emotional design can also be linked to both cognitive and physical issues and very 
often connected to sensory and symbolic attributes. Sensory attributes would see shapes, 
texture and feel of materials while symbolic attributes see analogies or representations 
that carry with the subtle concept of a social norm. According to Dewey (1963), 
he emphasised the contribution of material things (sensory attribute) to the construction 
of experiences. By providing the right pre-conditions such as these attributes in 
pleasurable product design, it could motivate users to be more willing to participate in 
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their healthcare, etc., through the device (see Figure 21). Designers should take effort to 
comprehend possible user scenarios – unintended or not. For home consumers, where 
they are untrained in medical knowledge, it is highly important to start examining what 
users experience with the medical devices they buy. Existing social protocols and use 
practices no longer apply as they are based on rather different conditions. Despite the 
advancement of technology and introduction of intuitive features, it can still cause users 
to commit errors, often resulting in adverse effects, especially when users are untrained 
and laden with health set-backs. 
Figure 21 Possible issues characterising healthcare design in near future (see online version for 
colours) 
Table 1 A comparison of characteristics over time 
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There is no doubt a linear relationship between time and the six characteristics that 
belong to the build-up of the phases in medical device design. The characteristics can be 
identified through time as they move through the influence of design movements as well 
as other influencing societal progression (see Table 1). The size of the dot is determined 
by an iterative approach to literature review, with analysis to allow themes to emerge 
when saturation was achieved. Taking into consideration that the aspect of functionalism 
be kept constant in the comparison, characterisations such as ergonomics, and technology 
are still very influential in medical device design in today although previous examples 
discussed in this article expounded on the strong influence apparent in the 1930s, 1950s 
and 1980s. In fact, there are more than 5000 different types of medical devices on the 
market currently, and it becomes almost impossible to find a medical intervention that 
does not involve technology (Gaev, 2004; Harding and Epstein, 2004). As mankind 
progresses in innovations and appreciation of design and consumerism, it can also be 
seen that the merging of the six characterisations is unavoidable and each are no longer 
isolated in the design process. They have been repeatedly illustrated in the examples 
shown earlier such as the Vicks Thermometer, the Ovation BioNatural Ergonomic 
Pipette, and the Orthora 200 orthodontic surgeon’s chair. 
In the recent years, there is indeed more device designs incorporating all the 
characteristics mentioned above. Products that not only fulfil people’s medical needs 
but also help motivate and to achieve their own goals are likely to be welcomed. 
LeapFrog is one such example of a design concept that is an innovative walking aid for 
children with impaired mobility but unique because unlike other assistive walkers which 
often-emphasise physical needs of children with impaired mobility (cerebral palsy/spina 
bifida), LeapFrog also factors in the neglected emotional needs of these children 
(see Figure 22). The product’s support mechanism can be set according to weight and 
therefore can be adjusted according to the child’s development. As such LeapFrog not 
only supports the physical development, but also the independence and self-confidence of 
the child. This project is the result of thorough user research and offers a complex yet 
practical solution to different forms of physical disability, and has been awarded a 
BraunPrize in 2007. 
Figure 22 LeapFrog (see online version for colours) 
Source: Available at: http://www.braunprize.com/braunprize2007/. 
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5 Conclusions 
The core of this article has shown that the characteristics in medical device design could 
not be isolated at any point. At the lowest level of physiological basic needs industrial 
design helps to fulfil the functional aspects of the medical device. At the second level, 
design can improve the need for safety and comfort with an ergonomic approach that 
improves the use of the product. When medical devices are designed with ergonomics 
addressed, it should be able to efficiently and effectively fit into the clinical environment, 
with similar user interfaces and fully connected to the department, hospital, and outside 
world. As technology replaces many mechanically operated functional aspects of the 
product, it may very often involved new messages being integrated into the product to 
make the product aesthetically appealing, understandable and user-friendly. It became 
important to focus on the communicative aspects of product design, which refers to the 
messages that make the product and its system more approachable, contributing to the 
ease of use of the product and therefore correspond to the need for comfort. User-centred 
principles are being applied, thus enhancing the aspect of universal design. Sensory and 
symbolic attributes are successful in enhancing experience and emotional needs in the use 
of medical devices, and they are definitely here to stay for more research and 
development. New forms of medical devices are thus designated to convey the concept of 
assurance, well-being, comfort, modernity and youth. This transition of matters can be 
linked to the Maslow’s hierarchy of human needs, with five hierarchical steps: 
1 basic physiological needs 
2 comfort and safety needs 
3 love and belonging needs 
4 self-esteem needs 
5 the needs for self-actualisation (Maslow, 1943). 
More research is necessary to examine on different patient reactions towards emotional 
design in such devices, and emerging trends can be identified according to cultural 
differences as well. 
Design aims to make new medical devices safe and effective for their intended uses. 
Designers of medical devices thrive on change. They should, because the medical field, 
due to advancement in technology and science, is constantly evolving and changing. In 
addition to the working knowledge of the design process and specifications, the designer 
should consider the characterisations as mentioned above and be able to translate this 
information to diverse people from doctors to more often lay-users today. At the same 
time, the designer needs to be able to transmit the clients’ feedback on a medical product 
to the manufacturer in a constructive fashion in order to resolve product problems in a 
timely fashion where such feedback often results in product improvements. 
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Notes 
1 The theory of Patient-Centred Care (PCC) focuses on several aspects such as exploring both the 
disease and the illness experience, understanding the whole person, incorporating prevention and 
health promotion, and enhancing the patient–doctor relationship. 
2 This study focuses on the symbolic use of products for the construction of identity rather than on 
their role in the user’s realm of action. 
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This paper proposes a design framework, which examines the communication process between 
a female user and the Graphical User Interface (GUI) of a medical device to enhance her health 
matters; in particular, understanding their underlying needs and responses toward to the use of 
the device.  The emphasis of the paper is to investigate the role of designer and health message 
within the communication process, in addition to identify appropriate GUI attributes relevant 
for the design of medical devices; aspects of response from the female user and other probable 
users are gathered. To broaden the framework, the role of existing visual references is 
examined, and the effects of moderating influences are discussed. Remaining cognizant of 
these different elements of response, and conceptualizing them as part of the framework 
presented, will assist further attempts to understand female user response to the Human-
Computer Interaction (HCI) domain; transferring key ideas to further product design and 
development for female-centered medical devices. In conclusion, implications for future design 
practice, usability engineers of medical devices, and design research are presented.  
 





The aim of HCI design is to identify the most efficient and effective way of interaction and 
communication between a user1 and an associated computerized equipment, to demonstrate a 
high degree of both usability and utility (Preece et al. 1994). GUI, a revolving aspect of HCI, 
will take advantage of visual graphic capabilities to make the program easier to use.  
Technological change and economic pressure are moving medical practice out of hospitals into 
the home or other alternative healthcare settings. Increasing healthcare awareness has also 
propelled the number of medical devices2 and home health monitoring units available in the 
                                                 
1 The term ‘consumer’ is used throughout this paper mainly to refer to female users, female readers, female clients or 
female patients who may be involved in accessing to e-health information from medical devices or storing their 
health records in monitoring devices. However, the term ‘consumer’ can also refer to the minority of viewers 
involved in the process of visual consumption such as clinicians and family members of the female clients. 
2 Medical devices range from simple tongue depressors and bedpans to complex programmable pacemakers with 
micro-chip technology, laser surgical devices and vitro diagnostic products, such as general purpose lab equipment, 
reagents, and test kits, which may include monoclonal antibody technology. Certain electronic radiation emitting 
market. These products very often embody GUI figures. For example, patients with chronic 
conditions may be able to use infusion devices on their own to support self-administration of 
drugs. Medical devices in women health areas such as gynecology are under beta testing to 
manage contraception by the rhythm method and determine optimal fertility; future 
developments in this technology hold promise to help in managing incontinence in women 
(Darkins 2001). Women with high risk pregnancies may use diabetic infusion devices for 
insulin therapy, or to self-administer drugs that control preterm labour.  
 
Clinical studies (Hack et al. 1994; Kenny et al. 1999) have demonstrated that a well-informed 
female individual has greater ability to cope with handling illness and treatment. The patient 
has a different role and becomes an active participant in her therapy -- a patient/operator 
Communication characteristics, such as verbal displays, symbols, labels and colours are being 
increasingly adopted for medical devices, and they evoke different user responses. However, 
increased technical complexity of interface design has also been identified as a major risk 
factor, underlying accidental injuries to patients (Norman 1988). Previous studies also 
demonstrated that some computer-based medical devices exhibited a variety of HCI 
deficiencies: for instance, poor feedback about device state and behaviour; complex and 
ambiguous sequences of operation; multiple, poorly distinguished modes; and ambiguous 
alarms (Cook et al. 1991; Cook and Woods 1996 and van Charante et al. 1992). These 
deficiencies are important to consider as they have been shown to increase the potential for 
erroneous actions to impair the responses of lay users as well as affect the physician's ability to 
detect and recover from errors (Cook et al. 1992). Consequently, there is a need to understand 
how users will response to the GUI designs of such home healthcare devices.  
 




At the beginning, computer-supported health information systems were primarily intended to 
support healthcare professionals, mainly physicians, and administrative staff in hospitals. Due 
to rapidly changing technology around us, much health information systems have been 
                                                                                                                                              
products with medical application and claims meet the definition of medical device. Examples include diagnostic 
ultrasound products, x-ray machines and medical lasers. For the purpose of this study, a medical device refers to an 
instrument, accessory or machine which is intended for use in the diagnosis of disease or other  conditions, or in the 
cure, mitigation, treatment, or prevention of disease, in man or intended to affect the structure or any function of the 
body of man, does not achieve any of its primary intended purposes through chemical action within or on the body, 
and is not dependent upon being metabolized for the achievement of any of its primary intended purposes. 
 
 
gradually accessed by patients, their relatives, respectively, all types of people with health 
concerns - often denoted as healthcare consumers (Ball et al 2003; Ball and Lillis 2001; Doupi 
and Lei 2002; Masys et al 2002). It was recognized that the health information system is related 
to the level of health maintenance of patients, which in turn is crucial for preventing morbidity 
and premature mortality (McGlynn 2000), thus resulting in a shift in focus in the self care/home 
healthcare context.  Although it can be useful, it is often incomplete, and is in a phase of 
constant development, with many questions being unsolved in terms of information 
architecture, functionality and management.   
 
Zaccai (1995) shares this point of view and claims that the fundamental role of design is 
“appropriate and harmonious balancing of user needs and wants within technical and social 
constraints.”  Designers should know the users and the possible uses – unintended as well as 
intended. There is a need to encapsulate the possible background reasons why the user will 
access to the device, for example, she is diabetic and pregnant and she requires much e-health 
information at her finger tips throughout her term. Eventually by integrating all of the 
accumulated insights that fit the users’ mind and body, a good design product and system, 
generated based from viable design solutions, should work effectively under all potential 
circumstances, including unusual or unlikely possibilities.  
 
Medical devices which can be used in the private sphere of human activity, without the need for 
any professional or paraprofessional of the services sector are on the increase. Designing the 
interface design for them is substantially different from the interface of a common, generic 
consumer product such as a mobile phone. Firstly, the type of users differs between the 
products. End users are specifically female, with a set of unique attitudes and psychological 
when interacting with interfaces. Their level of health status differs from individual and 
overtime. Getting the design right means it can fulfill the functional requirements and the user 
needs and preferences for a host of users, including patients (at home), physicians, nurses and 
technicians. Defining and meeting all these user needs is a tall but necessary order. If designers 
fail to consider the needs of all user groups some may ultimately struggle to use the given 
product. Worse, they may commit errors leading to an adverse outcome, such as hurting or 
killing someone It is highly important to start examining how home consumers communicate 
with interfaces of medical devices so when designing future home healthcare devices, where 
women are the most probable end users, it caters better to their needs and enhances good user 
interactivity. They want not only diagnostic instruments, but also non-invasive instruments for 
health maintenance and self-cure.   
 
Users 
Women live longer but suffer from more health problems during their lifetime and many of 
these problems are specific to the female gender (Tinker 2000). Certainly there are good 
grounds for arguing the existence of gender differences in health and illness behaviour. For 
example, women’s experiences of pregnancy and childbirth, menstruation and menopause, 
cause them to think about their bodies, their bodily sensations, and their health in ways foreign 
to the thinking of men, rendering it likely that their illness behaviour would differ. A woman’s 
past experience with treatment will bear on her future decisions and motivations when she 
thinks she needs medical advice (Scambler and Scambler 1985). Certainly social class 
background and ethic origin have bearings on women seeking medical help as well (Meininger 
1986 and Homans 1985). Whether women develop an interest in health and illness topics 
because of their biology, or because of social expectations (frequently both), it is the case that 
compared to men, they read more articles, watch more television programmes, and listen to 
more radio broadcasts, on health matters, so adding to their knowledge and expertise (Miles 
1991). But such media presentations, backed up by advertisements, all too often reinforce the 
view that it is the women’s responsibility to watch over the health of the family. It seems clear 
that demographic variables, personality traits3, cultural influences, and situational factors with 
doctors can be influential factors on medical help-seeking.  
 
Meininger (1986) conducted a study on sex differences in factors associated with use of 
medical care and alternative illness behaviour. The result provided some insight to how males 
and females differ in the tendency to respond to their symptoms from self-treatment and lay 
consultation as well as medical care. To summarize from another similar research (Ward and 
Sanson-Fisher 1996), women differ in terms of operation, perception and understanding of 
medical devices: 
 
• Women seek information and products for the entire family, not just for themselves. 
They respond positively to junctions that can offer health tips not only pertaining to 
their own conditions but for their loved ones too. 
• Women are very time sensitive and they appreciate well organized layouts of GUI 
which enable them to get to what they need quickly and efficiently. They tend to expect 
                                                 
3 As many psychologists have pointed out, the five-factor model of personality represents a fundamental discovery 
for researchers interested in the individual variations underlying personality (Goldberg, 1993). In general, the model 
is a super-ordinate typology comprising of five stable and relatively orthogonal bandwidth factors, typically labeled 
Openness to Experience, Conscientiousness, Extraversion, Agreeableness, and Neuroticism (Costa and McCrae, 
1992). During the past decade, several theorists and researchers have suggested that the five-factor model may be 
important in forwarding our understanding of the personality–health relationship (Smith and Williams, 1992).  
 
that all navigation and links be obvious, even to the most user-friendly format. They 
also want their labels and captions bigger and bolder and often complain when, for the 
sake of design, they may recede a bit into the background. 
• Women tend to appreciate the customizable feature in the GUI of their medical device 
as a personal reflection. They like to interact with their preferred settings, feel at ease, 
and to be emotionally attached to that presence. 
 
According to Miles (1991), the onset of a health problem does not invariably result in a visit to 
the doctor. It is interesting to note that self-care represents a major underground resource in 
healthcare. About seventy percent of illness episodes are diagnosed and managed by persons 
without professional attention (Pratt 1973; Binns-Elliott 1973; Verbrugge and Ascione 1987) 
suggesting that the true healthcare ‘provider’ is the layperson. As the various users of health 
information systems have broaden, even so specifically to including the female population with 
special health needs, some users not only read off health information, but they interact more by 
recording their personal monitoring procedures, history, and private needs. The interpretation 
of data in certain clinical narratives can vary according to the expertise of the reader and the 
clinical situation in which the information is used, complicating any general approach to 
abstracting key terms for presentation in the e-health information. For lay users with a special 
health need, decrements in vision, hearing, strength, manual dexterity, and memory are to be 
expected with age and illness. The user may be navigating through the GUI under variable, 
even stressful conditions, or under the effects of medications. The development and 
investigation of methods for medical data presentation based on new information system 
architectures is essential (Haux 2006). When designing for the GUI of e-health information for 
positive female responses, a broad variety of intelligent and innovative data types should be 
considered as it needs to provide appropriate access to patients now, as well as for healthcare 
professionals, supporting patient oriented use of patient data in the broad sense as described 
here, e.g. including home care and health monitoring devices, and also facilitating clinical and 
epidemiological research and healthcare planning. 
 
1.2 A Generic Schema of Components in Communication 
 
Users’ requirements of an interface have frequently been compared to Maslow’s hierarchy of 
needs (Maslow 1987; Jordon 2000). Once issues of usability, safety, and comfort have been 
achieved, emphasis may shift towards the emotional and symbolic attributes of design.  
Consumers do not solely buy a product with the functional aspects, nor based on the physical 
attractive form of the product (Viemeister 2001 and Postrel 2003); they buy quality of design in 
the form of experiences and identity (Esslinger 1999), which is in this case, communication and 




Figure 1.1 Control Theory Enhancing Other Areas to Satisfy the User (Source: Adapted from 
Maslow 1987) 
 
In general, users have no access to the designers of the GUI they interact with. Thus, the users’ 
interpretation of the layout and navigation is based predominantly on their interaction with the 
interface (Norman 1988). Design can communicate attributes such as elegance, functionality, 
mode-of-use and social significance through the semiotic perspective of the content (Vihma 
1995). A basic communication model, between the visual domain of a product design and the 
consumer response comprises of five elements: source, transmitter, channel, receiver and 
destination (Shannon 1948). The information source produces a message which is encoded into 
a signal and transmitted across a channel. The receiver decodes the signal and the message 
arrives at the destination (see Figure 1.2). 
 
 
Figure 1.2 Model of Communication (Source: Adapted from Shannon 1948) 
 
Monő (1997) has applied Shannon’s (1948) basic model of communication to his study on 
product design and his framework can be adapted to this paper. Firstly, e-health information is 
the ‘raw’ materials conceptualized by professionals from medical and health management 
arenas will be responsible for the reliability of these content. Designers creating the GUI and 
programing the software coding will make use of these “raw” materials to implement into the 
device. The GUI itself may be regarded as the transmitter of the message, and the physical 
attributes of the medical device, in which the user interacts with the GUI, may be regarded as 
the channel. Consequently, the user’s perceptual senses may be regarded as the receiver of the 
design message and their following faculty may be regarded response (see Figure 1.3). 
 
Figure  1.3  Basic Framework as a process of Communication (Source: Adapted from Monő 
1997) 
 
Based on the basic framework shown in Figure 1.3, some elements can be transferred and 
extended to build a design framework for this study. Few studies address female users’ 
responses on the visual impact of GUI design, not to mention, GUI projecting e-health 
information. Existing models and frameworks have not been integrated before to form a 
coherent perspective to understand female users (Veryzer 1993). This hinders the development 
of a proper understanding of the subject and may lead to failure in appreciating the relevance of 
each contribution.  
 
To bridge the gap, a design framework, which examines the communication process between a 
user and the usage of a medical device to enhance their health matters is proposed; in particular, 
understanding their underlying needs and responses, during and after communicating with the 
GUI of the device. It serves to support future developments in similar environments to be 
approached with greater confidence. Elements of the design framework will be discussed 
below. 
 
2. Health Material and Design Team (source) 
 
In reality whilst inputting health material for a medical or healthcare device, the e-health 
information is a database which comprises of expert opinion, trustworthy medical and 
healthcare resources. It is termed as ‘raw’ material which the design team needs to later 
determine what sorts of semiotics the GUI and software design should convey them. The team 
may employ research into communication theory, female psychology, consumer research, 
sociology, and marketing. In the design process, the software requirements specification is 
translated into a logical and physical representation of the software to be implemented. The 
software design specification is a description of what the software should do and how it should 
do it. Due to complexity of the project or to enable persons with varying levels of individual 
capabilities to clearly understand the e-health information, the design specification may contain 
either a high or low level summary of detailed design information to enhance understanding. 
The software design also needs to address human factors, however, it is questionable how often 
this is practiced in reality. The increase in modern home health devices available off the 
counter (OTC) versus the incidences of device usage errors should indirectly make the designer 
realize that he/she can no longer foresee all the ways that interfaces will be perceived and must 
think in terms of multiple possibilities rather than a limited number of set functions (Margolin 
1988).  
2.1 Graphical User Interface, GUI (transmitter) 
 
There is no universally agreed conceptualization or theory of HCI and hence no prescribed 
method for ensuring usability. Shneiderman (1998) lists the eight golden rules of interface 
design; such as “reduce short-term memory load” and “design displays to yield closure”. These 
are all very well known, however, knowing how and where to apply them in medical device 
interface design is problematic. Although the medical technology industry’s level of awareness 
about effective human-computer cooperation is an issue, it is appropriate to note that there are 
mechanisms and supports in organizations such as the Food and Drug Administration (FDA) 
and the European Committee Council (EC) to understand device use and to redesign the device, 
training or procedures. However, few designers actually practice according to these findings as 
complications lies within politically, legally and financially. 
 
In a study conducted by Obradovich and Woods (1996), it examined how users interact with a 
computer-based infusion device adapted for terbutaline infusion to treat preterm labour in 
women experiencing high-risk pregnancy. The investigations of user behavior in different 
conditions identified several classic HCI deficiencies in the infusion device (Norman 1988 and 
Cook et al. 1991). These deficiencies can be considered here, in view of understanding suitable 
GUI attributes for translating e-health information, meant for users/readers. The tailoring 
aspects of new design can be subsequently divided into geometry, dimensions, textures, 
colours, graphics, detailing and even sensory forms. 
 
Table 2.1 Case study showing HCI Deficiencies in Device 
HCI Deficiencies 
1. Complex and arbitrary sequences of operation 
2. Different operating modes intended for different contexts 
3. Ambiguous alarms 
4. Getting lost 
5. Poor feedback on device state and behavior 
(Source: Obradovich and Woods1996) 
  
2.2 Physical Attributes (channel) and Senses (receiver) 
 
The channel within which the GUI is perceived may be characterized by the physical attributes 
of the medical device which influences the point of interaction. As the GUI is embodied in the 
physical form of the device, the latter with its operating characteristics naturally becomes a 
channel to transmit some information to the user senses. Physical form and attributes of 
medical devices often has human factor engineering considerations to prevent design-induced 
errors. The message transmitted by the GUI, channeled by the physical form of device, is then 
received by the physiological senses (Monő 1997) as well as processed by the neuro-sensory. If 
consideration is to be given to other sensory aspects of design then touch, taste, smell and 
hearing all become significant. Much has been written about the complexities of perceptual 
psychology between men and women. Biological and social forces have been found to shape 
each gender differently from a very early age. Rather, women’s intuition and sensory aspects 
differs from their counterparts (Molad 2000) and individuals vary greatly in their physical, 
sensory and mental abilities. The differences in perceptual psychology are not presented here; it 
is sufficient to state that our visual perception of GUI may not be an accurate reflection of the 
true interpretation of the message.  
 
2.3 Response  
 
After the senses evaluated the e-health information, the next stage in the communication 
process will be the response. The consumer may also have a set of goals which affects her 
perception of informed engagement and subsequent response.  
 
 
Figure 2.1 Expanded Framework as a process of Communication (Source: Adapted from Monő 
1997) 
 
Hence, health-related responses prior to the female consumer, aligned in comparison with 
existing literature, are divided into three aspects: cognition and affect, which are then followed 
by behaviour. Each aspect is further elaborated (see Figure 2.2).  
 
 
Figure 2.2 Response from Reading E-health Information and Reacting to Accompanying 
Designs  
 
2.4 Cognitive (response)  
 
Cognitive response refers to the judgment that the user makes about the GUI and the overall 
opinion of the medical device based on the information perceived by the senses. These 
judgments include evaluation of the e-health information. Up to date, scientific literature 
contains a multitude of agent architectures for describing and modeling human behaviour. For 
examining health behaviour response, the BDI architecture (Rao and Georgeff 1995), one of the 
most widely used architectures for the structuring of autonomous agents is being applied to the 
framework. It concentrates on rational and cognitive aspects relevant to user response to 
viewing GUI, aligned parallel with clinical psychology studies.  
 
The internal mental state of a BDI-agent consists of beliefs, desires and intentions, and this can 
be applied to the cognitive state of a medical professional when responding to GUI for e-health 
information, considering the fact that such a professional has prior knowledge to interpret what 
s/he reads off. Beliefs represent the professional’s general concepts, and these can be 
influenced or changed by incoming knowledge from the medical context. Desires are the states 
of the context s/he wants to achieve by means of his/her actions. The cognitive process 
generates plans which enable him/her to achieve his/her goals. Intentions are the plans which 
s/he chooses to execute and which trigger the corresponding actions. Figure 2.3 gives an 
overview of the architecture of a BDI-agent. 
 
 
Figure 2.3 The Basic Structure of a BDI-Agent (Source: Rao and Georgeff 1995) 
 
A lay user, female, will not have the internal mental state (BDI) of a professional; being the fact 
that she will not establish the same understanding of the e-health information she reads from 
the GUI. Perception, rather than beliefs, represents the user’s general concepts, and these can 
be influenced or changed by incoming “lay consultation” from the environment. These 
consultations can be accumulated obtaining views from the lay circle such as advice being 
given by friends and relatives as to the meaning of the health problem and the best way of 
dealing with it. Lay advice is often sough and offered concerning another possible response to 
symptoms – a change in life-style (e.g. eating habits); it is frequent with women problems 
relating to menses, pregnancy and associated matters; such advice contains an implicit 
diagnosis of the problem (Freidson 1975). Conclusively, the components of desires and 
intentions are similar as the BDI model. The cognitive process generates plans which enable the 
user to achieve her goals. Figure 2.4 illustrates the architecture for a female user.  
 
Figure 2.4 Structure of a PDI-Agent  
 
In general, the full range of cognitive responses may contribute to the full range of affective 
responses. Norman (2002) describes both affect and cognition as information processing 
systems, where the cognitive system makes sense of the message and the affective system is 
judgmental. Each system influences the other, with cognition leading to affect, and affect 
influencing cognition. The architecture of Wright et al. (1996) cognition and affect project 
shows that considerable interdependence between the two exists.  
 
2.5 Affective (response) 
 
It has been well established that the form of physical products elicit emotional responses (Frijda 
1986; Desmet et al. 2003); similarly, GUI designs also can evoke affective responses from the 
user interacting with it. Although affect has long been recognized as an important influence on 
thinking and behaviour, empirical research on its functions is a relatively recent development. 
Affective responses on self-judgments can have particularly important applied and preventive 
implications when it comes to health-related behaviours (Salovey et al. 2001). Positive 
affective responses may promote more optimistic and adaptive attitudes, reducing the perceived 
severity of symptoms, and may ultimately also influence physical well-being (Salovey and 
Birnbaum 1989). Several interesting studies suggest that positive affect may be a valuable 
resource, allowing people to overcome defensiveness and deal with potentially threatening 
information about them (Trope et al. 2001). In contrast, ill health is typically associated with 
more negative moods, thoughts, and judgments. Individuals who experience negative moods 
report more and more severe physical symptoms, and these findings appear to be quite robust 
(Abele and Hermer 1993; Croyle and Uretsky 1987). However, negative affect can also seem to 
trigger a more effortful, systematic, analytic and vigilant response style (Clark and Isen 1982; 
Mackie and Worth 1989; Schwarz 1990). 
 
To understand the affective response of women, Wyche (1993) conducted a study on the 
complexity of the lives of African- American and it required an investigation of the multiple 
ways in which social, behavioral, and environmental variables interact with culture and race, 
resulting in different responses. There was a need to expand the current models used to 
conceptualize and categorize affective response commonalities and differences among women; 
research must expand the focus to include women across all classed, marital status, belonging 
to different social environment and situations, to improve methodological approaches and data 
collection strategies, and to investigate the strengths in cultural traditions that results in their 
affective responses. It seems that affect has a highly important influence on attitudes, 
judgments, and behaviours related to health and illness. It may directly influence the immune 
system and susceptibility to disease (Salovey et al. 2001). These effects may have important 
applied consequences in clinical and preventive practice, especially when clients need to 
process threatening, but potentially useful data about themselves provided by the e-health 
information system. 
 
2.6 Behavioural (response) 
 
A user’s psychological response comprises of both cognition and affect (Bloch 1995). These 
eventually influence the way, in which she behaves when managing her health matters. Well-
known models for health behaviour include the Health Belief Model (HBM)4 (Rosenstockan 
1966; Becker 1974), Ajzen’s theory of planned behaviour (1991) and Wallston’s health locus 
of control (HLC) model (1992). The main purpose of these models is to explain rather than to 
predict, however, it is not immediately obvious how they may be translated or implemented in 
the framework for this discussion. 
 
Marketers frequently use the terms approach or avoid, distinguishing between the behavioural 
responses of an interested and disinterested user. In this study, ‘approach’ responses may be 
associated with further positive investigation of their health matters. It results in the user 
planning, evaluating, alternating and deciding matters concerning her health. While ‘avoid’ 
responses may be associated with ignoring the health advice, it is assumed to be due to over-
anxiety, lower education level or the failure to interact properly with the interface and probably 
even product abuse.  
                                                 
4 The HBM is the oldest, most widely used and best known of all the models (Conner and Norman 1995) has a four 
basic construction (perceived susceptibility, severity, benefits and barriers). 
 
Figure 2.5 Expanded Framework Elaborating on Categories of Responses from the Female 
User  
3. Moderating Influences that surround the Process 
 
User response to GUI design has been presented as one stage in the communication process. 
However, responses are subjected to ‘disturbance’ or moderating influences which may operate 
at any phase in the interface communication and interactivity process. An understanding of the 
theory of planned behaviour (Ajzen 1988, 1991) and an extension of the theory of reasoned 
action (Fishbein and Ajzen 1975) provides some insight into few of the moderating influences. 
These models, widely tested and successfully applied (Conner and Norman 1995), incorporate 
social pressures and links between variables and behaviour, but they will not be further added 
to this study as a range of representative influences particular to women studies has been 
presented earlier. A selection of the rest of moderating influences is elaborated. 
 
3.1 Sensory Capabilities Influencing Perception 
 
Unanticipated physiological characteristics of the user, which influence sensory perception, 
may result in the transmitted e-health information being received in an unexpected way. Of 
particular interest when considering the visual domain in design are conditions that affect visual 
study, range-of-vision and colour vision. For example, deterioration of the senses is especially 
prevalent amongst older adults and the ill, and this may result in GUI being perceived in a way 




3.2 Situational Factors 
 
The user’s motivation in viewing the GUI of the medical device has the potential to influence 
her response. If she was highly motivated to take charge of her health matters seriously, then 
the opportunity to continue the communication and interactive process may be influential. In 
particular, financial constraints determine whether or not a device may be purchased. This has 
the potential to moderate not only user behaviour, but also cognitive and affective response. In 
addition, medical and healthcare devices are often acquired because they are believed to 
compliment existing treatment and enhance well-being.  
 
The immediate social setting within which the GUI is accessed may moderate user response. 
Those who surround the user during her interaction with the interface may influence the 
preferences she express and the behaviour she exhibit. Furthermore, the marketing that 
surrounds the medical device may also moderate her response. In particular, product branding 
may strongly influence perceptions of quality and social value. Products may appear to visually 
identify themselves as belonging to a particular brand by the addition of brand markings and 
the adoption of specific design language.  Other market factors, such as product price, point-of-
sale, competition and product predecessors also affect perceptions. 
 
3.3 Existing Visual References 
 
When interpreting a GUI’s characteristics, users may draw upon sources external to the 
perceived object as points of reference. These visual references help the user to understand the 
message by reflecting generic designs, alluding to other concepts or evoking comparison. As 
such, user response to design may be influenced by the visual references that are perceived, 
whether or not the designers intended these references; they often influence affective response 
too. Visual comparisons may be drawn between the message itself and the reader’s stereotypes 
of the interface category. Furthermore, some visual interface may be compared to similar 
graphic that may exist. Beyond exhibiting typicality with the class to which it belongs, a 
medical device may also be seen to make reference to other products, other entities and other 






Table 3.1 Brief Description between the Different Types of Visual References 
 
Visual References Description 
Stereotypes They present constant forms of a conventional character that suggests the 
familiar usage associated with the message category 
Similar interfaces The perceived similarity between a particular interface and previous generations 
of interfaces. Beyond reference to recent designs, such an interface may evoke 
recollections of historic or iconic designs. 
Metaphors They may suggest ‘evocative connections between the [interface] and memories 
from our experience’. Graphical metaphors may assist the user in interpreting 
how to approach the interface or how it to digest the message beyond. 
Characters This assists users in understanding designs by allowing them to treat interface 
like humans and use their interpersonal skills to interact with them. 
Conventions Repeated use of analogies can result in the establishment of culturally 
accepted conventions. For example, the traffic light colour sequence is 
frequently used, on a wide range of products and interfaces, to indicate safe and 
unsafe zones. 




Response to the GUI of a medical device for females has been presented as part of a process of 
communication and interaction. Health material is managed by a design team where the content 
is transmitted by the GUI, with consideration into semiotics, female psychology, and graphic 
communication theory. Next, e-health information is perceived, and evaluated by the user’s 
nuero sensory and personal goals, subjected to interacting with the physical attributes of the 
device. This perception leads to cognitive, affective and behavioural responses, where 
interpretation of the knowledge may be assisted by moderating influences which may operate at 
non-restrictive stages within the communication process. These moderating influences may 
affect the user’s perception of, and response to, the e-health information. Finally, a database of 
users’ responses from a feedback channel serves as a useful and needful guideline for designers 
pertaining to future improvements and developments. This paper provides a foundation upon 
which the subject of how users respond to e-health information from reading off GUI of 
medical devices may be better understood. From the broad range of literature available, theories 
and concepts from a variety of fields have been discussed and presented within a unified 
structure (see Figure 4.1).  This non-exhaustive framework suggests a number of possible 
implications for the design practice and future research.  
 
Figure 4.1 Framework examining female user response to GUI for e-health information  
    
4.1 Implications of Interface Design for Medical and Healthcare Devices  
 
GUI design in this context is a key component in the communication and interactivity process 
between the user and medical device; it significantly affects commercial success. Strong GUI 
usability and utility may provide the opportunity to command a unique selling point and hence 
enjoy increased sales. It follows that consideration of GUI design and end user responses 
should be integral to the development of the product concept, and ‘it is vital that right from the 
moment when the product brief is being discussed with the client, the designer gets a clear 
answer to the question what the device’s GUI should express’.  
 
There have been multiple discussions, organized by the FDA and EC, about application of 
universal design principles and human factors concepts in medical devices unifying the needs 
for the elderly, chronically ill and disabled. However, ignorance prevails towards this matter 
among the design industry. Use error caused by GUI designs that are either overly complex or 
contrary to users' intuitive expectations for operation is one of the most persistent and critical 
problems encountered by FDA. Frequently, the design of the software is a factor in such use 
errors. Human factors engineering should be woven into the entire design and development 
process, including the device design requirements, analyses, and tests. Device safety and 
usability issues should be considered when developing flowcharts, state diagrams, prototyping 
tools, and test plans. Also, task and function analyses, risk analyses, prototype tests and 
reviews, and full usability tests should be performed. Participants from the user population 
should be included when applying these methodologies. 
 
Developing a representation of responses from healthcare professionals in different clinical 
situations is important in designing an effective GUI. Similarly, obtaining response and 
usability data from actual end users is crucial; the development of user requirements and 
thorough testing helps ensure that the final product addresses both the needs of patients and 
healthcare professionals. Cognitive science methodologies, based on theories of human 
comprehension, problem-solving behavior, domain expertise, and human interaction with 
technological artifacts, can be used to extract a conceptual representation of clinical narratives 
and to identify clinically relevant knowledge that can be used to structure medical text for 
various users and situations. The implication in place is finding a key to project e-health 
information from a GUI, based on user comprehension of such text affect their chances to 
recall, infer and commit errors by these non-experts. 
 
Although design is a creative activity that ‘seems not to be understood except by designers, and 
they have not formulated what they know’ (Pye 1978), the design of the GUI of medical 
devices cannot be determined solely by designers’ ‘intuitive judgments and ‘educated guesses’ 
but rather, by much quantitative analysis. This is because designers are often not representative 
of the users of the devices that they create. Both parties can interpret GUI designs differently 
and express different aesthetic preferences. In particular, the user’s health status, 
characteristics, cultural contexts and the limited range of visual references upon which the user 
may draw can influence response after reading e-health information. Very few scientific studies 
have led to useful generalizations for practitioners of design in measuring female user response 
to GUI and correlating perceptions with software features to modify designs and closer align 
them with users’ preferences. 
 
There exists a gap in design support for the female consumer in healthcare in listening to their 
feedback. As designers try to improve the quality of life for these consumers, the task to design 
something distinctively needful and practical for the users/patient remains extremely 
challenging. New design development that include female user psychology and information 
technologies must be proposed to further directions for depicting credibility in home healthcare 
devices women today, crafting it to move from human-computer interface (HCI) technologies 
to humane computer interface technologies. Feedback loops based on information garnered 
from adverse event reports or post-market study, should be established for women, so as to 
equip and inform designers and manufacturers. The end user should be encouraged to be an 
active partner in the design process. There should not be a point to separate or discern them out 
of the general population, resulting in gender discrimination, but rather designing to improve 




In general, GUI design of products plays a significant role in determining user response. 
Communication and interactivity through good interface system may provide for unarticulated 
user requirements and suggest product qualities that are otherwise difficult to ascertain. 
Although the rich diversity of visual characteristics makes it impossible to produce categories 
that cater for all tastes and styles, it is nevertheless feasible to identify classes that cover the 
essence of more commonly accepted visual intents for medical devices and leave out 
individualistic differences that can be more extreme. Evaluations can be conducted to 
determine if the design is complete, correct, consistent, unambiguous, feasible, and 
maintainable. As medical devices become part and parcel of home healthcare nowadays, with 
the women remaining as main care givers in the home, considering their biological make-up 
and regular needs, the framework presented clarifies the importance of understanding female 
user response to GUI of medical devices.  
 
Capturing the full complexity of the female personality in a computer-based programme still 
remains a complex issue, because individuals differ in how they mentally integrate and respond 
to e-health information which may change over time. There is a need for thorough assessment 
of how users conceptualize device operation in patient treatment and monitoring. With 
appropriate GUI design considerations to model systems for female users in a sophisticated 
way, incorporating not only their interactions with machine interface, but also with healthcare 
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Abstract: This paper, by conducting an investigation about product language, identity, gender taste and 
preferences, attempts to make a recommendation towards filling the gap about designing 
more in-depth products dedicative between users of different genders. It was conducted 
through a mixed methodology of qualitative and quantitative study with semi-structured 
interviews and surveys. A range of products in the consumer market were used as design 
instruments, combined with knowledge from the areas of aesthetics, function and social 
association. During interviews, attitudes were mixed and associated with reservations about 
the choices available. The choices of products revolved mostly around expected ranges. For 
both genders, they reflected an interest in deeper satisfaction and seem to appreciate designs 
that are unisex with a female bias, while prioritizing on qualities such as uniqueness and 
creativity. Descriptors, selected from the keywords gathered, were used to create product 
perceptual parameters for developing future design directions. It concludes by proposing a 
design methodology that seeks to demonstrate understanding and interest in what the genders 
are thinking and feeling that could improve their quality of life. 
 
 




Since fifty years ago, the idea of successful marketing has already involved seeing the business from the customer’s 
point of view. A possible route into the customer’s mind, often recommended through literature, is the study of 
market segmentation variables (Drucker 1954).  This provides a method of identifying subgroups of consumers who 
are likely to respond in a relatively homogeneous way to products or brands (Brennan 1995; Schiffman and Kanuk 
1994). The issue of “gender” is almost invariably cited as one of the important segmentation variables, however, little 
design research had been undertaken until recently to establish whether or how so men’s and women’s responses to 
consumer products and brands differ, and if there should be any systematic design approaches to identify for their 
needs specifically (Signs of the Times, no date).  
At recent, product design has taken more effort to consider the influence of affective issues on design outcomes. It 
has emerged that emotional factors play a crucial role in the user-product relationship and not all only about physical 
functionality (McDonagh et al 2002; Desmet and Hekkert 2002). These emotional factors are referred to as 
supra-functional needs which include emotional, aspirational, social and cultural needs of the user (Macdonald 1998 
and McDonagh 2000). The challenge of design today is therefore becoming to move beyond the stage of 
functionality and usability in consumer products towards a more complete pleasure-based approach in design. Whilst 




drawing distinct differences amongst the genders’ needs, desires and preferences, there is also an increasing trend to 
create and adopt ‘pro-genderless’ designs (Carlton 1997), with the tactful aim of not ‘discriminating’ any and 
displaying a movement which is about accepting alternative lifestyles in today’s society. Exploration into genuine 
product character becomes a new trend for design investigation. Therefore, this study attempts to investigate about 
consumer product language, identity, gender taste and preferences, aiming to create principles that are applicable to 
designing more in-depth products dedicative among users of different genders. 
2. RESEARCH METHODOLOGY 
Existing indicators (Hall 1980 and Laaksonen 1994) show that consumers are increasingly aware of product 
differentiation in terms of form and designs, as well as their user status: marketers can testify that the consumer 
chooses products based on clearer defined properties (Morello 1995). In this respect, three types most cited of 
product pleasurable properties in relation to consumers’ buying behaviours, namely aesthetic, functional (mechanical) 
and social aspects are examined through a survey by the ranking of three types of existing products available in the 
market (i.e, mobile phone, mp3 player, and fragrance bottle). These pleasurable properties are chosen as follows:  
Aesthetic 
Like in all objects, products or aspects of products can be viewed and compared in terms of their appealing ness. The 
comment on its aesthetic can be the overall product appearance, some particular product detail, or design feature. 
Functional 
The functional perception of a product provides an instrumental description of the procedures to operate it, overall 
effectiveness, efficiency or usefulness. A deeper understanding of its operative abilities may be related to problem 
solving or reasoning, interaction and communication of information. Hence, products can be viewed with respect to 
the presumed functional impact they have or may have on their users or society in general.   
Social 
Products are not uniforms or badges when worn or carried around divides its users into categories, but they do carry 
them with the subtle concept of a social norm. In this case, products are seen as social identities as its influence on 
people’s social affiliation can be two-fold (Ortony et al. 1988; Desmet 2002):   
(1) The inclination of people to anticipate the future use or possession of a product when they see one: when 
people see a product with the Ferrari symbol, they may think immediately of the rich and prestigious status 
of owning and driving such an expensive car. This evokes a kind of reaction to be socially affiliated to that 
product, and somehow, they would select that product because of its social character than its form or 
function. They are somehow convinced that by using or owning this product, it would result in the social 
life or the status they would desire to have.  
(2) Products can symbolize past events. For example, seeing a mobile phone (MyMo phone for babies 2004) 
can remind some people of a toy they had used to cherish during their childhood days. In this case, the 
product had symbolized meaningful personal events that are not common with others. In this case, they may 
reason their selection of that product based on a subjective reason, rather than form or function. 
2.1 Design of Research Instruments 






chances to deal with in their daily activities, i.e. themes revolving around work, sports, household, travel, hobby, and 
personal care, etc. Eventually, two types of consumer electronic product (communication and entertainment) and one 
type of personal lifestyle product (scent) were selected as test objects in order to conduct a gender-related preference 
analysis which aims to define the characteristics needed for a different gender-oriented product scheme. Ten 
variations of each product type were selected as stimuli for respondents to rank from their most well-liked model to 
worst-like choice (see Figure 1 to 3). A selection test was conducted by asking thirty respondents to suggest model 
types from the three types of products. The tendency for respondents to rely on the variations provided by the 
researcher is common, as gathered from the selection testing. The products chosen as the resource provided hence 
needed to be selected based on strong grounds. These models should cover the diversity in design of available 
variations of the types of consumer products of the time. The final stimuli were reviewed and re-confirmed by three 
experienced designers1 (panel) who were each interviewed on separate sessions. The selection of product models 
were based on six types of case study selection schemes (Langrish 1993): comparatively, representative, best practice, 
the ones next door, the unusual, and the taxonomic. To provide a better coherence to the selection, two additional 
criteria applied to the selection of the models were (1) the selection should be relatively new to the consumer market, 
which meant that they were not launched more than five years ago (as trends in the consumer electronics market 
moves as quickly as once every three months) and (2) the selection should show big variation in design when 
grouped together. The reasons for the panel’s choices were answered by combining theoretical insights with 
information drawn from the outcome with the respondents from the selection testing.  
 
Figure 1: Final selection of Mobile Phones. Starting from top row left to right: Siemens Xelibri 6, Handspring 
Palm Treo 700p, Motorola Pebl, LG L1150,Nokia 6600. From bottom row left to right: Motorola Razr v3c, Nokia 
3250, Nokia 7610, Motorola V70, KDDI Talby. 
 
 
Figure 2: Final selection of Mp3 players. Starting from top row left to right: Rio Chiba, ipod, Lyra RD 1076, iClick 
DAP7.0, iRiver H10. From bottom row left to right: Rio Carbon, Sony NW-E 400 & 500 series, Sony Psyc Network 
Walkman, S2 Sports Network Walkman, Lyra Sport. 
                                                          
 
1 The three Industrial designers who contributed their time, effort and valuable insights into the exploratory stage of this study are 
Dr Christian Boucharenc, Mr Chang Shian Wei and Mr Winston Chai. 





Figure 3: Final selection of Fragrance bottles. Starting from top row left to right: J’Adore by Dior Summer, Issey 
Miyake Le Feu D’Issey Light, JPG Classique for Woman, Marc Jacobs Blush, Flower by Kenzo. From bottom row 
left to right: Hugo Boss Women Intense, DKNY Be Delicious, Lancome Tresor, JPG Classique for Man, Estee 
Lauder Beyond Paradise.  
3. COLLECTION AND ANALYSIS OF DATA 
The survey was conducted through a one-to-one method, by approaching participants using a cluster sampling 
sequence. Having the researcher sitting by the participant was advantageous to situations where there was someone 
available and capable to answer to any queries. By doing so, this method eradicated the need for surveys to be 
translated into different languages. Sixty respondents, comprising of equal numbers from both genders, aged from 21 
to 64 years old, were recruited to participate in the survey. They were shown the black and white photograph of the 
product models, asked how regular they come in contact with these types of products, asked to rank the choices from 
the best to the worst deem to them, and were allowed to freely suggest other models available in the market which 
they may feel otherwise attracted to instead. They were also asked to suggest a keyword to describe about their best 
and worst choice of product model under each category.  Other opinions and perceptions about owning these 
products were gathered, with the aim of this step to gain any unexpected insights in what features were generally 
attractive to men versus women.  
4. RESULTS  
4.1 Aesthetic, Function and Social Properties Identified 
From the final results, the first and worst choice of products selected by both genders were not exceptionally 
different (refer to Table 1). Rather, their differences in preferences could be revealed from the later ranking of 
choices by both genders. From the aesthetic aspect, results from the choice of fragrance bottle design reveals that 
female choices of form revolved mostly around non-standard shape; for example, the unanimously repeated selection 
on choice 5 (Flower by Kenzo) and choice 3 (JPG Classique for Woman) of fragrance bottle designs, truly reflected a 
great extent of willingness among women to be more interested in organic forms and familiar themes such that they 
are based on femininity, nature, plant life and fluidity. This result coincided with existing published literature (Moss 
1999) about women’s aesthetic preferences. From mobile phone and mp3 players, it was a test-bed to reveal 
preferences regarding function and social affiliation. From the males’ top few selection of their most well-liked mp3 
players, choice 2 (ipod) and choice 5 (iRiver H10), as well as choice 7 of mobile phones (Nokia 3250), it could be 
safely assumed that most men were concerned with easily acceptable interface controls which should be 
technologically intriguing at the same time. However from the results, it is difficult to reveal the true gender 
differences pertaining to the functional aspect.  A summary of difference between the genders’ choice of designs is 





















































Table 2: Summary of differences between male and female choice of designs 
 
Attributes Male/Female differences 
Form Male work more linear with distinct sharp lines, women with fluent, rounded 
shapes. 
Three-dimensionality Male work more three-dimensional and tend to look out for detailing, such as 
‘flush’, ‘embossed’ look. While women do not look out for clear, distinct 
cutting lines as closely, they can accept soft details, such as prints and visuals 
which create a suspended effect, so forth etc.  
Function versus aesthetics Both men and women are concerned with function. 
Representation of organic forms Women more interested in organic forms such as themes that based on 
femininity, nature, and plant-life. Interestingly, both genders prefer to select 
products associated with the stereotypical characters of their own genders. 
4.2 Keywords 
132 different keywords (62 positively inclined, 60 negatively inclined, 10 neutral meaning) were generated by the 
participants while some of the keywords were commonly used in describing their best and worst choice of products. 
Table 3 shows a collection of some of the more used keywords by participants of both genders. Many of the 
keywords were repeatedly suggested to describe choices belonging in all three properties and it goes to show that in 
terms of its message, a keyword is always multi-layered: it contains a denotative level, which objectively describes 
the matter, as well as a connotative level, which refers to the field of association in its appearance. Hence for the 
keyword section, they would be group collectively for discussion. 
Table 3: Summary of commonly repeated keywords used by both male and female to describe their best and 







Timeless Stylish       Clean Silly Functionalist 
Masculine Simple Smooth Ugly Suggestive 
Comprehensive Practical      Easy Weird Irregular 
      Sleek Cool Feminine Conventional Uncertain 
   Convenient Elegant Compact   






The aim of this study was to investigate deeper into the topics of product identity, gender taste and preferences which 
are related to pleasure-based approach in design and then attempt to make a recommendation towards filling the gap 
about designing more in-depth products dedicative between users of different genders. Although the qualitative data 
gathered was merely a sample of exploratory insights, or may be seen as a rather subjective exercise without 
pretensions to highly reliable statistical significance, by first level evaluation of the results collected, the conclusions 
were fulfilling. Men and women are continuing to expand the boundaries of acceptable interests and styles within 
their typical gender roles, for instance it may not be fair to generalize women that they are aesthetic driven. Men and 
women differ in the way they receive and evaluate information. Scientifically, there could be one explanation as to 
why it is commonly said that men can only do one task at a time, while women perform many tasks at the same time. 
Perhaps it is because men have fewer connections in their cerebal cortex, making them less coordinated than women. 
In addition, the concept of linking keywords to analyse product attributes and identities is broad, and is not 
characterized by clear boundaries. However by asking participants to generate keywords, and then building 
schematic circles to represent product perceptual parameter, it may merge initial dimensions which relate to the 






the relativity of their appraisal versus the holistic view of the product. Their associations with the aesthetic, 
functional and social properties are not dwelt with in this discussion, but rather it aims to clarify the general 
relationship between keywords to product description, context, and task setting which may draw some clue to the 
identities to influence other future designs. For instance, on one hand, under the aesthetic category, the mobile phone 
is defined to be unique and distinctive. Next, under the functional category, it is seen to be innovative and intriguing, 
and coincidentally at the same time, under the social category, it is seen by others as simple and balanced. These 
paradoxical descriptions are interesting because they create a tension field that defines a new design space that 
excludes existing design solutions.  On the basis of complementary and conflicting concerns, a product perceptual 
parameter (PPP) could be created and using a schematic representation, it presents the concern space that may reveal 
different concerning themes that are useful to approach the genders when designing a consumer product more 
targeted and oriented for their liking.  
5.1 Product Perceptual Parameter (PPP) 
 
Some of the keywords generated, be it positively or negatively inclined, have the same meaning and since there was 
no definite rule for the choice of terms, ideally the final collection for design proposal should be orientated towards 
characteristics that a future gender-oriented design needs to consider. Two dictionaries2 and two thesaurus3 were 
used to check all 132 individual keywords, prior to starting the parameter structuring process. These keywords are 
indeed popular attributes used by people when they see or use products. Taken semiotically that is to say in terms of 
physical meaning – there are three aspects: a syntactic level, which defines the formal relations among the model 
components, and a semantic level, from which the impression made by the particular model is derived. Finally, the 
pragmatic level includes the direct actions, resulting from the analysis of the model. 36 positive keywords suggested 
by the female participants and deem to be of significance (based on repetition figures) in appealing to the female 
gender, were first mapped and the most common ones that act as main themes through out the results would be 
highlighted. Each of these main themes was re-compared for overlapping qualities and eventually termed as 
descriptors. The raw word can be identified and each is rephrased (refer to Table 4).  







Elegant Easy Elegance Easiness 
Clean Smooth Cleanliness Smoothness 
Convenient Feminine Convenience Femininity 
 
 
Descriptors used as pillars structuring for a PPP, can convey a lot of qualitative values that make some products to 
contribute to the enhancement of the activity and its transformation. When people see products they make a 
‘perceptual categorization’ (Clancey 1999) of visual form or an interface layout. Thus, visual aspects of products play 
an important part in developing a user’s concept and how they might contribute in achieving a more meaningful and 
                                                          
 
2 Dictionaries used are the Collins English Dictionary Updated Edition and the Collaborative International  
  Dictionary of English v0.48. 
3 Thesaurus used are the Moby Thesaurus II by Grady Ward, 10 and Roget’s 21st Century Thesaurus in Dictionary  
   




interactive relationship with its user in the long run. When these visual, functional, and social aspects of products are 
designed with PPP in mind, they are not only linked visually, but on the social and individual level as well (Nardi 
1996). PPP has included successive layers to consider the activities that are in constant change that influences a 
product transformation. (Kuutti 1996). Figure 4 shows a female PPP reflecting products that were selected as the 
more popular choices reflected in this study. Detailed information introduced as connecting properties about the six 
descriptors could be collected from existing product searches, designs trends and mood collages, and they are all 
needful for structuring around a PPP (refer to in Figure 5). 
 
 




Figure 5: An Example of Connecting Properties relating to any Descriptor  
 
Similarly when considering future design for males, all significant positive keywords suggested by the male 
participants could be mapped together, with the ones that act as main themes through out the results highlighted with 
identifiable descriptors listed out (refer to Table 5). Likewise further research for connecting properties peculiar to 
the pro-male descriptors should be collected for structuring around a male PPP as shown in Figure 6. 
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Figure 6: A Male Product Perceptual Parameter 
5.2 Comparing Descriptors with Design Considerations 
In comparing descriptors while designing for the gender, there is a need to consider product consumer behaviour and 
other life attitude influences. A global understanding with descriptors in check would further enhance existing design 
methodologies. This is shown in Figure 7 and the same would apply when designing for male consumers.  
 
Figure 7: Example of Descriptors in the Design Process 
5.3 Methodological Limitations 
Although the ratio of male versus female participants was kept equal in this study, more studies including groups 
from the whole population must be included. For example, it is reasonable to assume that elderly people would feel 
differently about product properties compared to younger working professionals. In addition, we cannot exclude the 
possibility that the personal and intellectual bias of the research team may have shaped the data. This has been 
minimised by making the account as reflexive as possible, by selection-testing sessions on non-designers and 
designers, then subsequently reporting a range of different perspectives only by non-designers. Factors relating to the 
ethnic origin of participants did not emerge as a theme from our data. One out of the three designers interviewed was 
of European ethnic origin, while all other respondents from the selection test sessions and the actual survey study 
were of Asian ethnic origin. The population prevalence of consumer of Asian ethnic origin in the study area of 
Singapore is high which may extend the generalisability of the study to areas with large ethnic minority populations.  
6. FUTURE IMPLICATIONS 
The characteristics of the likings of both genders from this exploratory study were used as the starting point for 




experimental study later on. The next further study is to design a pleasurable female-oriented self-healthcare product 
that elicits attributes such as femininity, assurance, and high-quality personalized healthcare for women. Meininger 
(1986) conducted a study on sex differences in factors associated with the use of medical care and alternative illness 
behaviour, and the results provided some insight to how males and females differ in the tendency to respond to their 
symptoms from self-treatment, lay consultation and medical care. Women differ in terms of operation, perception and 
understanding of medical devices (Ward and Sanson-Fisher 1996). Given the fact that illnesses and medical 
conditions can be institutional, clinical, cold and even painful for the individual, the procedure would be to translate 
the key pleasurable essences discovered from this stage, i.e. the descriptors and PPP, to the product conceptualization 
stage, where development would be undertaken to create the details that should enhance healthcare device design 
(refer to Figure 8). 
Female Descriptors Aspects in Design Considerations 
Elegance Æ Status 
Cleanliness Æ Form 
Convenience Æ Function 
Easiness Æ Operation 
Smoothness Æ Detailing (e.g Material and Texture) 
Femininity Æ User Character 
 
Figure 8: Female Descriptors and Aspects in Design Considerations 
 
Figure 8 can be linked with Maslow’s hierarchy of human needs. According to Maslow, human needs and 
motivations are classified into five hierarchical steps: basic physiological needs, comfort and safety needs, love and 
belonging needs, self-esteem needs, and the need for self-actualisation. In this mass-consumption society, individuals 
partly attempt to satisfy their basic human needs through the acquisition of products (Semenik et al. 1993). Due to 
the fact that products are used to fulfil different human needs, design with descriptors in view plays an important role 
in this process. Figure 9 shows the hierarchy of human needs and the role of female descriptors in fulfilling these 
different human needs. 








4. Status (self-esteem) 





2. Safety and comfort 
Convenience Æ  1. Physiological basic needs 
 
Figure 9: Female Descriptors and Aspects in Design Considerations linked with Maslow’s hierarchy of human 
needs 
 
At the lowest level of physiological basic needs, convenience can help to fulfill the functional aspects of the product. 
At the second level, easiness can improve the need for safety and comfort with a flexible, permissive, and 
accommodating approach that improves the use of the product. By integrating understandable and user-friendly 
messages to the product, it could touch on the communicative aspects of the product and therefore correspond to the 
need for comfort. Different colours, shapes (cleanliness), and materials (smoothness) can be used to create a 






affinity between the user and the product. This identity corresponds to the third level of need for love and belonging. 
On the fourth level, through elegance, it can contribute to the status, self-esteem needs, and position of the person in 
society. The fifth level, that is the level of self-actualisation, is under much development at this moment, and it is 
clear in many industries that to accommodate to a wide range of options and possibilities through customization is 
crucial. Femininity may be broad to some extent and difficult to personalize to fit to mass-produced products, but if 
properly considered, it may appeal well to its targeted audiences.  
Secondly, a series of opposing terms could be created to match against the descriptors collected in this study. It is 
more commonly recognized as a semantic differential scale that could allow an objective evaluation of the strongly 
subjective perception of a design as it serves to measure the meaning of different means of expression. In order to 
assess if the new device design indeed elicits the intended references, an experimental study would be carried out, by 
asking participants to compare the new design designed for women alongside with existing healthcare monitoring 
devices. In this respect, the same identification process could be created for designing male-oriented consumer 
products. 
7. CONCLUSION 
From theoretical material, publications, and the results of this research study, the importance of future development 
into pleasurable products seems irrefutable. The subject concerning a true pleasurable gender-oriented product 
character remains difficult to grasp, as there is no complete theory that embraces all its different aspects and 
complexity. If products are read based on designers' interpretation, the product language that would be interpreted 
would most likely be of a sensorial perception that would be highly subjective, probably due to their expertise and 
affiliation. Hence, there is a need to conceive a method to generalise and systemise the way products are perceive and 
especially their functional attributes defined, in order to reach a common basis for communication and understanding. 
One neutral method is to collect the views of non-designers. Through this research study, the ranking of choices of 
products revolved mostly around expected ranges as existing literature with respect to areas of aesthetics, function 
and social association. The results of this research should motivate product semiologists, socialogist, and design 




Figure 10: Design Phases for Generating Pleasurable Gender-Oriented Products (female example) 
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Introduction
For the past fifty years, the idea of successful marketing has 
involved an effort to see products from the customer’s or user’s 
point of view. One possible route into the mind of the customer/
user, often recommended in the literature, is the study of market 
segmentation variables (McKenna, 1988; Dexter, 2002). This 
approach provides a method of identifying subgroups of consumers 
who are likely to respond in a relatively homogeneous way to 
products or brands (Brennan, 1995; Schiffman & Kanuk, 1994), 
and many products are thoroughly researched from functional 
and marketing points of view with the idea of such subgroups 
in mind. However, although the issue of “gender” is almost 
invariably cited as one of the important segmentation variables 
(Popcorn & Marigold, 2000), little design research had been 
undertaken until recently to establish whether or how men’s and 
women’s responses to consumer products and brands differ, and 
whether there should be any systematic approaches for designers 
to identify their specific and respective preferences. 
Recently, product design has given more consideration 
to the influences of affective issues of users (Desmet, 2002). 
It has emerged that emotional factors play a crucial role in the 
user-product relationship and not only with regard to physical 
functionality (McDonagh, Bruseberg, & Haslam, 2002; Desmet 
& Hekkert, 2002). These emotional factors are referred to as 
supra-functional needs, and include the emotional, inspirational, 
social and cultural needs of the user (McDonagh et al., 2002; 
McDonagh-Philip & Lebbon, 2000). The challenge of design 
today is therefore beginning to move beyond the stage of 
functionality and usability of consumer products toward a more 
fully pleasure-based approach in design. While designers are now 
drawing distinct differences related to gender needs, desires and 
preferences, there is at the same time an increasing trend to create 
and adopt non-gendered designs (Carlton, 1997), with the tactful 
aim of not “discriminating” and of displaying an acceptance of 
alternative lifestyles in today’s society. However, recognizing 
that there will always be differences in gender preferences and 
needs, especially when it comes to certain personal products such 
as cosmetics, non-gendered designs are not always applicable in 
all situations (Basow, 1992; Moss, 1999; Popcorn & Marigold, 
2000). Currently, the exploration into genuine product character 
for the purposes of design investigation may be limited, but such 
exploration is beginning to establish its foothold in the design 
arena. Therefore, this study attempts to investigate language, 
identity, and gender tastes and preferences as they relate to 
consumer products, with the aim of creating principles that will 
be applicable to designing products that are more profoundly 
dedicated to gender needs and preferences. 
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research Design and Procedure
Identification of Product Properties
Studies (Forty, 1986; Crozier, 1994; Baxter, 1995; Bürdek, 1996; 
Alreck, 1999; De Angeli, Lynch, & Johnson, 2002; Gotzsch, 
2003) show that consumers are increasingly aware of product 
differentiation in terms of form and design, as well as of their status 
as users. Marketers, likewise, can testify that consumer product 
choices are based on more clearly defined properties (Morello, 
1995; Janlert & Stolterman, 1997; Jordon, 1998; Crossley, 2003; 
Cho & Lee, 2005). Models have been developed to explain how 
products elicit emotions, and tools such as the “Product Emotion 
Measurement Instrument” (PrEmo) and the “Product and Emotion 
Navigator” (Desmet, 2002) have been developed to support 
design professionals in evaluating the emotional responses of 
consumers toward existing and new designs. In this respect, three 
common types of product properties or dimensions that relate to 
consumer buying behavior—namely, aesthetic, functional and 
social properties (Crozier, 1994; Jordon, 1998; De Angeli et al., 
2002)—were selected for use in this study. Using these three 
product properties as references, a questionnaire was designed 
for interviewees to rank three different groups of common daily 
consumer products currently available in the market (mobile 
phones, mp3 players, and fragrance bottles). Definitions and 
applications of the three product properties—aesthetic, functional, 
and social—are discussed in the following sections. 
Aesthetic
Aesthetics, as defined in the context of product design, refers to 
the comparative study of sensory values experienced in relation 
to products. These values can be in relation to overall product 
appearance or to some particular product detail or design feature. 
As human perception is dominated by vision, product style is 
usually an abbreviation for visual style, thus making aesthetic 
considerations a basic foundation for beginning the exploration 
undertaken in this study.
Functional
The functional perception of a product involves an instrumental 
description of the procedures used to operate it and its overall 
degree of effectiveness, efficiency or efficacy. A deeper 
understanding of a product’s operative abilities may be related 
to issues of problem-solving or reasoning, or to interaction and 
communication of information. Hence, in determining whether 
products are functional or not, they can be viewed with respect to 
the presumed effectiveness they have (based on a visual evaluation 
of the product interface design) or may have for their users or for 
society in general (based on past user experiences and reviews). 
Social
Although products are not uniforms or badges that, when worn 
or carried, divide users into categories, they do carry with them 
subtle concepts that relate to an understanding of social norms. In 
this sense, products can be seen as influencing social identities or 
social affiliations. This influence can be seen as two-fold (Ortony, 
Clore, & Collins, 1988; Desmet, 2002):  
It can relate to the inclination of people to anticipate future 1. 
use or possession of a product that they see: When people 
see a car with the Ferrari symbol on it, for example, they 
may think immediately of the prestigious status that they 
would gain by owning and driving such an expensive car. 
This evokes a kind of reaction that involves a yearning to 
be socially affiliated with the product, and a desire to select 
the product because of its social status rather than its form or 
function. They are somehow convinced that using or owning 
this product would result in a social life or a social status that 
seems desirable. 
It can relate to the ability of products to symbolize past 2. 
events. For example, seeing a mobile phone (handcellphone.
com, n.d.) might remind some people of a toy they once 
cherished in their childhood days. In this case, the product 
symbolizes a meaningful personal event that is not something 
held in common with others. In this case, their selection of 
the product may be based on subjective, intrinsic reasons, 
rather than the product’s form or function.
The relative weight of each property will vary according to 
the task to be executed with the product, the context of interaction 
with the product and the nature or personality of the user. It is 
assumed, further, that a number of mutual influences affect the 
aesthetic, functional and social properties of any particular 
object. For this reason, user satisfaction, taste, and preference are 
determined by the convergence of the perceived quality of each 
property. This convergence can be determined and evaluated 
through a process of stimulus selection.
Stimulus Selection
The researcher A. Forty (1986) provides several examples from 
the period 1895 to 1980 comparing designs of everyday items 
Lishan, Agnes holds a BA (HON) in Industrial Design and is currently working 
on a research scholarship for the Doctoral program in Industrial Design in 
the Department of Architecture, National University of Singapore (NUS). 
She won the Red Dot design concepts award 2005 and the NUS President’s 
Graduate Fellowship, and was selected by product designer Toshiyuki Kita for 
a one-week internship in Japan sponsored by the DesignSingapore Council, 
MICA. Her previous professional experience includes working on projects at 
Siemens Medical Instruments and holding tutoring appointments at the School 
of InfoComm Technology (Multi-Media), Ngee Ann Polytechnic. Her current 
commitments include design tutoring at NUS itself; visual communication 
design consultation work at the NUS Clinician Scientist Unit (CSU) and for 
the National Healthcare Group (NHG). Ms. Xue’s principal areas of research 
interest are medical and healthcare devices for women and design perspectives 
for women. 
Dr. Ching Chiuan Yen is an Assistant Professor in the Department of 
Architecture at NUS. His professional experiences include posts as Director of 
the Design Center at Chang Gung University and as a Board Member of the 
China Industrial Designers Association. He is the guest editor of Innovation 
Magazine and the International Journal of Product Development, and has 
been on the review and jury boards for numerous design conferences and 
competitions. Having authored more than 30 international and national refereed 
articles, he possesses an excellent ability to combine theoretical thinking and 
design practice in design education. His research interests lie in methodologies 
for design, and he champions a “pluralistic dimension” of design study and 
research. He has received more than 20 international or national design awards 
in the past three years, including, to name a few, the Braunprize 2007, and Red-
dot and iF concept awards.
www.ijdesign.org 13 International Journal of Design Vol.1 No.3 2007
L. Xue and C. C. Yen
for men and women such as watches, hair brushes, pocket knives 
and razors. The appearances of these objects reflect stereotypical 
ideas of men as plain, strong, and assertive, and of women 
as “decorative,” weak, delicate, and sensitive (Forty, 1986). 
However, as an understanding of aesthetic and social properties 
gradually gained greater importance in product design during the 
course of the 20th century, it is now evident that such designs as 
described by Forty may not reflect different tastes and preferences 
of the genders as such, but that these differences might, rather, 
have been exaggerated in the past as a way to advocate standards 
of good design and good taste, and to establish the existence of 
design “classics” (Baxter, 1995).
With this in mind, it was decided that three types of 
products would be selected for this study out of a range of common 
consumer products that both genders would have a chance to deal 
with in their daily activities (i.e., activities revolving around work, 
sports, home, travel, hobbies, personal care, etc.) Eventually, two 
types of consumer electronic products related to communication 
and entertainment (mobile phones and mp3 players) and one 
type of personal lifestyle product (bottled fragrances) were 
selected as test objects for the purpose of conducting a gender-
related preference analysis aimed at defining the characteristics 
best-suited for different gender-oriented product schemes. Ten 
variations of each product type were finally selected as stimuli for 
the respondents, who were asked to rank them from most well-
liked model to least well-liked model (see Figures 1 to 3). 
The ten variations of each product type were chosen by 
means of a selection study that was conducted by asking 30 
respondents to suggest different models of the three types of 
products. They were instructed that the selected models should 
cover diversity (in terms of design) of the available product 
variations on the market at the time. More specifically, in order 
to provide better coherence among the variations selected, the 
respondents were also instructed to apply two criteria in making 
their selections: (1) the selections should be on the market within 
the same time frame, so that when the participants saw the choices, 
they would be less affected by differences related to market time 
factors, and (2) the selections should show discernable differences 
in designs when grouped together, so that there would be enough 
variety to allow for the participants to indicate clear choices. 
The final stimuli selections were then reviewed and re-
confirmed by a panel consisting of three professional designers, 
from the National University of Singapore’s Department of 
Architecture, from Orcadesign Consultants Sdn Bhd, and from 
the Innovative Design Center of Lenevo in Beijing. The criteria 
for final product model selections were based on Langrish’s 
(1993) case study selection schemes, namely: comparative, 
representative, best practice (referring to those that received high 
exposure in the media and good professional reviews), and the 
ones next door (mainstream selections). The reason for inviting 
professional designers to evaluate the stimuli was that they have 
similar ideas when it comes to professional understanding of 
product properties and, when given the same criteria, tend to 
control their selections more objectively. The panel’s choices 
were decided by combining theoretical insights with information 
drawn from the choices made by the respondents in the initial 
selection study. 
Collection & Analysis of Data
A mixed methodology of descriptive and qualitative methods was 
adapted for this study. Interviews were conducted on a one-to-
one basis, using a semi-structured questionnaire, with voluntary 
participants at the university and at a community center (Drucker, 
1954; Brennan, 1995, Neuman, 1997). In total, 72 participants (38 
male and 34 female), from 21 to 58 years of age (with an average 
age of 31 years), responded to the questionnaire. Detailed profiles 
of the participants are shown in Appendix 1. 
Having the researcher stationed nearby the participants was 
advantageous in this situation as there could be someone available 
(optionally) and capable to answer any queries. As this study 
was conducted in Singapore, which has a multi-racial society, 
a clear advantage was to be found in having someone available 
to offer explanations of the questions in different languages or 
even dialects if the participant needed some sort of clarification. 
6       7          8         9             10
1        2       3     4       5
Figure 1. Final selection of mobile phones: Top row, left to right, choices 1 to 5: Siemens Xelibri 6, Handspring Palm Treo 700p, 
Motorola Pebl, LG L1150, Nokia 6600. Bottom row, left to right, choices 6-10: Motorola Razr v3c, Nokia 3250, Nokia 7610, Motorola 
V70, KDDI Talby.
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There was no interference with the participants’ answering of 
the questions besides the necessary translations. Although the 
possibility of influence was present, it should be very insignificant 
as the questions asked were not sensitive. Participants were shown 
black and white photographs of the product models, asked how 
regularly they came into contact with these types of products, 
asked to rank their choices from best-liked to least-liked from 
among the models, and allowed to freely suggest other models 
available on the market that they might feel more attracted to 
than the ones shown. They were also asked to suggest a keyword 
to describe their best-liked and least-liked choices of product 
model under each category. Other opinions and perceptions about 
owning these products were also gathered, with the aim of this 
step being to gain any unexpected insights into what features were 
generally attractive to men versus women. Figure 4 shows the 
research methodology used for this study.
Methods Used for Panel Categorization
The information provided by the participants (e.g., the keyword 
collection) could be very useful as a reference for the final selection 
of a design from possible alternatives, as descriptive words can also 
have marked effects upon user perception. Although the qualitative 
data gathered may be seen as a sample of exploratory insight, or as 
a rather subjective exercise without pretensions to highly reliable 
statistical significance, by conducting first-level evaluation of the 
results collected, the resulting categorizations were illuminating. 
These categorizations represent an attempt to show the variety of 
keywords and to compare the differences in keywords that were 
suggested by the genders for the three types of products. Before 
proposing a set of constitutive dimensions for testing, there is a 
need to determine which keywords (or which groups of keywords) 
could be structured in accordance with the same underlying 
schemes. To this end, the analysis of the products is discussed with 
reference to two schemes: the utilitarian manifestation scheme 
and the communicative manifestation scheme (see Figure 5). The 
utilitarian scheme makes use of intuitive responses, whereas the 
communicative scheme makes use of learned responses. Although 
the variety of approaches that can be used for evaluating a product 
are many, each using different terminologies, these two schemes 
are regarded as “basic” (Gotzsch, 2003) and can be found to be 
agreed upon extensively in a review of the literature (Muller & 
Pasman, 1996; Lenau & Boelskifte, 2005). The product properties 
identified earlier (i.e., aesthetic, functional, social) are presumed 
to be highly relevant with regard to these two schemes.
1       2       3         4         5
6        7         8           9             10
Figure 2. Final selection of MP3 players: Top row, left to right, choices 1-5: Rio Chiba, iPod, Lyra RD 1076, iClick DAP7.0, iRiver 
H10. Bottom row, left to right, choices 6-10: Rio Carbon, Sony NW-E 400 & 500 series, Sony Psyc Network Walkman, S2 Sports 
Network Walkman, Lyra Sport.
1      2      3          4    5
6       7        8       9            10
Figure 3. Final selection of fragrance bottles: Top row, left to right, choices 1-5: J’Adore by Dior, Le Feu D’Issey Light by Issey 
Miyake, JPG Classique for Women, Marc Jacobs Blush, Flower by Kenzo. Bottom row, left to right, choices 6-10: Hugo Boss 
Intense Fragrance for Women, DKNY Be Delicious, Tresor by Lancome, JPG Classique for Men, Estee Lauder Beyond Paradise.
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To make it easier to communicate within this paper, and 
within the utilitarian scheme, three sub-categories relating to the 
three product properties have been chosen: sensory, instinctive, 
and inherent (Muller & Pasman, 1996; Lenau & Boelskifte, 
2005). Similar to the utilitarian scheme, the communicative 
scheme is helpful for understanding some of the metaphors in 
the analysis of keywords collected. The communicative scheme 
is divided into three sub-categories in relation to the three product 
properties: perceptive, learned response, and reflective. However, 
in proposing to use these two schemes, it does not obscure the fact 
that additional expressions might occur in relation to historical 
contexts or cultural conventions (Van Rompay, Hekkert, Saakes, 
& Russo, 2005), and thus it may  be necessary for the expressions 
used in these schemes to be considered subject to change. 
analysis, results & Discussion
Aesthetic, Function and Social Representation 
Identified
From the initial ranking results, the best- and least-liked choices of 
products selected by both genders were not exceptionally different 
(refer to Table 1). From the frequencies in choices of fragrance bottle 
design, it was revealed that female choices of non-functional form 
revolved mostly around less geometrical shapes; for example, the 
unanimously repeated selection of choice 5 (Flower by Kenzo) and 
choice 3 (JPG Classique for Women) among the fragrance bottle 
designs, truly reflected a great extent of interest among women in 
organic forms and familiar themes of femininity, nature, plant life 
and fluidity. In contrast, the selections of males tended to be those 
of more regular and geometric form. These results coincided with 
existing published literature (Moss, 1999) on women’s aesthetic 
preferences. From the top few selections of both genders’ best-
liked mp3 players, choice 2 (iPod) and choice 5 (iRiver H10), as 
well as choice 6 among the mobile phones (Motorola Razr v3c), it 
could be safely assumed that most of the men were concerned with 
interface controls that are both manageable and technologically 
intriguing at the same time. However, from ranking results based 
on percentage frequencies, it is difficult to reveal true gender 
differences pertaining to issues of functionality. A summary of the 
two genders’ choices of designs is shown in Table 1. The choices 
of product models may seem unconvincing as evidence of true 
gender-based preferences. Therefore, it is important to gather 
some analysis from other indicator(s), these being the keywords 
in this pilot study; to gain more accurate insights into different 
gender tastes and preferences.
Collection of Raw Keywords
A total of 162 different keywords (81 positively inclined, 69 
negatively inclined, and 12 neutral in meaning) were generated 
from the valid responses (from 57 participants, 30 male and 27 
female). Figure 6 shows the collection workflow of the keywords. 
Some of these keywords were commonly used in describing the 
most- and least-preferred choices of products. Some unclear or 
ambiguous keywords suggested in the interview sessions were 
omitted in the compilation process. 
Some of the keywords (e.g., simple, sleek, feminine, 
elegant, minimalist) were constantly repeated in describing 
choices related to all three properties. Generally, it was observed 
onsite that some keywords (e.g., good, technological, etc.) may 
be generated by almost instantaneous, pre-attentive judgments 
without careful deliberation, apparently not based on any attentive 
consideration of the product’s component parts; furthermore, 
whether positively or negatively inclined, some of these words 
Figure 4. research methodology used in the study.
Aesthetic Functional Social
Utilitarian Sensory Instinctive Inherent
Communicative Perceptive Learned 
Response
Reflective
Figure 5. Product properties as defined within utilitarian and 
communicative manifestations (source: adapted from Muller & 
Pasman, 1996; Lenau & Boelskifte, 2005).
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have the same meaning. Since there were no definite rules for the 
choices of terms, ideally, a final keyword collection for further 
study should be orientated towards characteristics that would 
need to be taken into consideration for a future gender-oriented 
design. These keywords are indeed popular attributes used by 
people to describe what they see or feel when using products. 
Dictionaries (The Collins English Dictionary, Updated Edition, 
and the Collaborative International Dictionary of English v0.48) 
and thesauruses (The Moby Thesaurus II by Grady Ward, 10, 
and Roget’s 21st Century Thesaurus) were used to check all 162 
individual raw keywords prior to starting the tabulation process. 
Table 2 shows all of the raw keywords collected and lists them 
directly according to the three product properties, as suggested 
by the participants. Their frequencies and percentages have also 
been calculated and presented. No amendments have been made 
to this tabulation of raw data at this point in the study. Despite the 
fact that some keywords, such as luxurious, appeared in both the 
Aesthetic and Functional categories, they were actually suggested 
by different participants (SVY8 and SVY21, respectively). This 
may go to show that in terms of its message, a keyword can be 
multi-layered: it can contain a denotative level, which objectively 
describes the item, as well as a connotative level, which refers to 
the field of association with regard to its appearance.
Evaluation by Review Panel 
Both genders suggested 64 positive keywords each, resulting in 81 
different words. These were reorganized accordingly, depending 
on their repetition and on overlapping meanings (see Figure 6). 
Subsequently, the coding analysis procedure was conducted 
using a four-person review panel (2 males, 2 females, all non-
designers) in order to assess how the raw keywords related to the 
matching scheme references with regard to gender orientation and 
to determine the underlying reasons provided for such judgments. 
A common understanding with regard to the scheme references 
(Figure 5) was established for the review panel before the coding 
analysis procedure was undertaken. Some keywords were debated, 
while others were decided by compromise where to be placed 
among the utilitarian and communicative scheme categories (e.g., 
luxurious was placed under the perceptive or sensory reference 
category), and two of them were removed after the discussion (i.e., 
technological and quality). The following is a discussion of how 
and why various keywords were categorized or coded according 
to the various references of the two schemes.
The sensory reference is related to associations that refer to 
the cultural context of a user or to geometrical elements such as 
shapes and lines in its design that create affection for the product. 
Expressions such as decorative, compact, slim and luxurious that 
are most likely related to the proportion or texture details of a 
product are included under the sensory reference. The instinctive 
reference relates to physical and primary characteristics that may 
include specific descriptions related to handling and operation of 
the product. Based on these considerations, one may propose that 
expressions related to ease of use, such as easy and convenient, and 
expressions such as user-friendly, handy and simple, are structured 
by the instinctive reference. The inherent reference relates to the 
basic nature of the user. Keywords indicating stereotypical gender 
role descriptors such as feminine being equated with warm and 
masculine with original would express the inherent reference.
The perceptive reference relates to expressions that indicate 
the wish of a user to be part of a group or, on the contrary, to 
be seen as different from others. Expressions reflecting a sense 
of affiliation, such as stylish, trendy, fashionable, and beautiful, 
are presumably related to the perceptive reference. The learned 
response reference relates to the product’s intrinsic qualities, such 
as its working principles, quality, and newness, which may require 
some learning procedure or effort. Expressions such as multi-
functional, innovative, instructive, and unique are structured by 
this reference. The reflective reference relates to qualities that the 
user aspires to be perceived as possessing by others. This would 
include expressions reflecting a sense of inspirational goals, such 
as beautiful, cool, modern, or chic. The six references discussed 
are in some senses opposite and in some senses strongly related. 
With regard to their differentiated positions, they each relate to 
instances when notions of irrationality versus radical thinking are 
focused upon. 
Table 3 shows the outcome of the evaluative discussion 
by the review panel. The raw keywords are listed in Columns A 
and B, while the keywords as categorized after the discussion are 
tabulated in Columns C and D. 
Discussion based on ‘Designerly’ Analysis
Figure 7 demonstrates that men seem concerned with characteristics 
such as compactness, slimness, and cleanliness. They suggested 
keywords such as solid, ergonomic, and relevant, ones that women 
did not mention at all. This may suggest men’s preference for 
products that look sophisticated and reliable, with an emphasis on 
overall structure. Women on the other hand seem to be especially 
concerned with smoothness, slimness, and compactness. Along 
with words such as curvy, flexible, decorative, luxurious, and 
neat, this tends to show their preference toward organic forms, 
texture-based details and materials. The basis of this type of 
keyword linkage and identification is based on synonymy. In 
the figurative sense, words are termed to be synonymous if they 
have the same connotation. A thesaurus search can offer the 
Figure 6. Process used in collection and coding analysis 
of keywords.
64 suggested by males 64 suggested by females
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Table 2. Collection of positively inclined raw keywords 
aesthetic Functional Social
 Female Male  Female Male  Female Male
keyword n % n % Keyword n % n % keyword n % n %
clear 0 0.0 1 1.1 classy 0 0.0 1 1.4 clean 0 0.0 1 1.2
convenient 0 0.0 1 1.1 clean 0 0.0 2 2.7 creative 0 0.0 2 2.4
easy 0 0.0 1 1.1 comfortable 0 0.0 1 1.4 funky 0 0.0 1 1.2
ergonomic 0 0.0 1 1.1 cool 0 0.0 2 2.7 intriguing 0 0.0 1 1.2
functional 0 0.0 2 2.2 elegant 0 0.0 2 2.7 masculine 0 0.0 1 1.2
interesting 0 0.0 1 1.1 expensive 0 0.0 1 1.4 modern 0 0.0 1 1.2
intriguing 0 0.0 1 1.1 innovative 0 0.0 1 1.4 mysterious 0 0.0 1 1.2
masculine 0 0.0 6 6.5 interesting 0 0.0 1 1.4 nice 0 0.0 1 1.2
mysterious 0 0.0 1 1.1 intuitive 0 0.0 2 2.7 chic 0 0.0 1 1.2
professional 0 0.0 1 1.1 mobile 0 0.0 1 1.4 pure 0 0.0 1 1.2
relevant 0 0.0 1 1.1 multi-functional 0 0.0 1 1.4 technological 0 0.0 2 2.4
round 0 0.0 1 1.1 obvious 0 0.0 1 1.4 smooth 0 0.0 3 3.7
small 0 0.0 3 3.3 organized 0 0.0 1 1.4 special 0 0.0 1 1.2
solid 0 0.0 1 1.1 sleek 0 0.0 1 1.4 sporty 0 0.0 2 2.4
special 0 0.0 2 2.2 timeless 0 0.0 1 1.4 stainless 0 0.0 1 1.2
subtle 0 0.0 1 1.1 clear 1 1.4 2 2.7 warm 0 0.0 1 1.2
clean 1 1.5 3 3.3 common 1 1.4 1 1.4 vibrant 0 0.0 1 1.2
curvy 1 1.5 1 1.1 comprehensive 1 1.4 1 1.4 attractive 1 1.6 1 1.2
cute 1 1.5 0 0.0 conventional 1 1.4 0 0.0 bright 1 1.6 0 0.0
decorative 1 1.5 0 0.0 cute 1 1.4 0 0.0 compact 1 1.6 0 0.0
familiar 1 1.5 1 1.1 direct 1 1.4 0 0.0 easy 1 1.6 1 1.2
flexible 1 1.5 0 0.0 familiar 1 1.4 0 0.0 elegant 1 1.6 5 6.1
good 1 1.5 0 0.0 fast 1 1.4 0 0.0 iconic 1 1.6 0 0.0
iconic 1 1.5 0 0.0 fitting 1 1.4 0 0.0 loud 1 1.6 0 0.0
luxurious 1 1.5 0 0.0 instructive 1 1.4 0 0.0 mature 1 1.6 0 0.0
minimalist 1 1.5 8 8.7 lightweight 1 1.4 0 0.0 original 1 1.6 1 1.2
mystical 1 1.5 0 0.0 luxurious 1 1.4 0 0.0 memorable 1 1.6 0 0.0
neat 1 1.5 1 1.1 mild 1 1.4 0 0.0 pleasant 1 1.6 0 0.0
practical 1 1.5 1 1.1 neat 1 1.4 0 0.0 popular 1 1.6 1 1.2
traditional 1 1.5 0 0.0 professional 1 1.4 0 0.0 pretty 1 1.6 0 0.0
trendy 1 1.5 0 0.0 quick 1 1.4 0 0.0 professional 1 1.6 1 1.2
cool 2 3.0 3 3.3 small 1 1.4 0 0.0 refreshing 1 1.6 0 0.0
handy 2 3.0 1 1.1 stable 1 1.4 1 1.4 slender 1 1.6 0 0.0
nice 2 3.0 0 0.0 standard 1 1.4 0 0.0 slim 1 1.6 2 2.4
sleek 2 3.0 8 8.7 unusual 1 1.4 0 0.0 strong 1 1.6 0 0.0
unique 2 3.0 0 0.0 basic 2 2.8 0 0.0 unusual 1 1.6 2 2.4
classic 3 4.5 7 7.6 functional 2 2.8 2 2.7 urban 1 1.6 0 0.0
feminine 3 4.5 2 2.2 handy 2 2.8 2 2.7 beautiful 2 3.1 0 0.0
compact 4 6.0 5 5.4 unique 3 4.2 1 1.4 classy 2 3.1 1 1.2
elegant 5 7.5 3 3.3 convenient 4 5.6 1 1.4 minimalist 2 3.1 2 2.4
slim 5 7.5 4 4.3 user-friendly 7 9.9 9 12.3 simple 2 3.1 4 4.9
smooth 6 9.0 0 0.0 simple 14 19.7 16 21.9 unique 2 3.1 0 0.0
simple 8 11.9 14 15.2 easy 17 23.9 18 24.7 fashionable 3 4.7 1 1.2
stylish 8 11.9 5 5.4      sleek 4 6.3 9 11.0
          cool 6 9.4 10 12.2
feminine 6 9.4 0 0.0
trendy 7 11.0 7 8.5












64 100 82 100
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researcher a listing of similar or related words; these are often, 
but not always, synonyms. This compaction of similar conception 
among keywords (indicated by highlighting) is also represented 
in Figures 8 to 12. 
Figure 8 shows that both genders place much emphasis on 
simplicity when it comes to perceived aesthetic. Other than that, 
women seem concerned with products being stylish, followed by 
elegant and feminine. Women think that it is important for things 
to be feminine-looking. On the other hand, through expressions 
such as masculine and classy, minimalist and sleek, men may 
seem to regard aesthetic qualities as something that should 
be more manly or image-driven (this could be either extreme, 
e.g., flamboyant or purely basic). However, they also reveal an 
interest in provocative characteristics (interesting, intriguing, 
mysterious, and professional). Men also suggested themes such 
as functionality, ease of use, convenience, and clarity. Likewise, 
      Table 3. Coding analysis of keywords by schemes
































neat, flexible, luxurious, 
practical, cute, good, 
traditional, trendy, curvy, 
iconic, clean, familiar, 
decorative, minimalist, 
mystical
simple (n=14), sleek(n=8), 
minimalist (n=8),classic 
(n=7), masculine (n=6), 
compact (n=5), stylish 
(n=5), slim(n=4),  cool(n=3), 
clean(n=3), small(n=3),  
elegant(n=3), feminine(n=2), 
functional(n=2), 
special(n=2), curvy, easy, 
intriguing, interesting, round,
ergonomic, convenient, 
neat, subtle, professional, 












iconic, good, familiar, 
mystical, traditional, 
minimalist
simple (n=14), sleek(n=8), 
minimalist (n=8), classic 
(n=7), masculine 
(n=6), stylish (n=5), 
cool(n=3), elegant(n=3), 








smooth (n=6), slim 
(n=5), compact(n=4),   
handy(n=2), neat, 
flexible, clean, curvy, 
decorative, luxurious
compact (n=5), slim(n=4), 
clean(n=3), small(n=3),  
curvy,  round, ergonomic, 















direct, clear, mild, 
comprehensive, cute, 
professional, small, neat, 
luxurious, lightweight, 
instructive, fast, fitting, 
stable, quick, unusual
easy (n=18), simple (n=16), 
user-friendly (n=9), handy 
(n=2), intuitive (n=2), 
elegant (n=2), clear (n=2), 
functional (n=2), cool (n=2), 
clean (n=2), timeless, 

















familiar, clear, fitting, 
stable, mild
easy (n=18), simple 
(n=16), user-friendly 
(n=9), handy (n=2), 











neat, fast, instructive, 
unusual, luxurious
elegant (n=2), cool (n=2), 

















classy(n=2), bright, loud, 
attractive, compact, 
professional, pleasant, 
easy, popular, mature, 
urban, iconic, memorable, 
original, unusual, 
refreshing, strong, pretty, 
slim, elegant, slender
stylish(n=12), cool (n=10), 








attractive, chic, warm, 
popular, intriguing, vibrant, 
quality, special, funky, clean, 
modern, mysterious, nice, 







easy, original, slim, 
slender, bright
simple (n=4), minimalist 
(n=2), sporty(n=2), 
creative(n=2), slim(n=2), 
easy, original, masculine 















stylish(n=12), cool (n=10), 
sleek (n=9), trendy 
(n=7), elegant(n=5), 
smooth(n=3),
unusual(n=2), chic,  
warm, modern, popular, 





and ‘quality’ were 
removed after panel 
discussion)
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women also suggested keywords such as traditional, mystical, and 
cute, which may associate their taste with known stereotypical 
classifications.
Figure 9 shows that both genders take into consideration 
similar instinctive functionalities. Both genders seem to be 
concerned with issues such as ease of use, simplicity, and user-
friendliness. Clearly, when asked about functionality, people 
desire to handle something using direct methods, meaning that 
ease of use relates to a product being regarded as pleasurable. 
Interestingly, as can be seen in Figure 10, men seem to be 
more concerned with image-driven factors within the functional 
product property, suggesting themes such as elegance and 
coolness. At other times, they may still suggest technologically 
driven factors with keywords such as multi-functional, innovative, 
 
Figure 7. aesthetic – Sensory.
Figure 8. Aesthetic – Perceptive.
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and mobile. They also suggested cost-driven factors within the 
considerations of function (e.g., expensive). Women are more 
concerned with issues such as handiness and instructiveness, 
probably due to the fact that, semantically, they are concerned 
with the form of the product (other keywords that came up are 
small, neat, lightweight, and cute). Both genders regard that 
functionality should be accompanied by some special element 
(e.g., uniqueness), probably because in today’s society, in which 
technological innovations are changing very rapidly, people 
are constantly exposed to new inventions and interesting new 
gimmicks. They have unknowingly increased the concept of their 
demands for functional characteristics, expecting functionality to 
be apparent at a pragmatic level as well as at a level that includes 
novelty.
Figure 9. Functional – Instinctive.
Figure 10. Functional – Learned Response.
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Figure 11 shows that both genders seem to value 
characteristics such as simplicity, minimalism, ease of use, and 
originality. As expected, women are drawn to a female-related 
image, as seen by their tendency to suggest words such as elegant, 
slender, and pleasant, while valuing femininity. Interestingly, men 
displayed an intrinsic interest in themes that relate to lifestyles 
and aesthetic appeal by suggesting keywords such as creative, 
sporty, stainless, clean, and pure.
Figure 11. Social – Inherent.
Figure 12. Social – Reflective.
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Figure 12 shows that both genders seem to share 
some image-driven expressions such as sleek, stylish, trendy, 
fashionable, and cool in describing their opinions related to 
the positive social affiliation of a product. Differences appear, 
however, in two circumstances, (1) when women suggested words 
such as unique and iconic, while men suggested words such as 
mysterious, elegant, and intriguing, and (2) when men suggested 
words such as smooth and classy, which relate more to tactile 
features that add to their concept of being socially reflective. This 
displays a very interesting insight into what the genders are trying 
to relate, supported by evidence that no one can be completely 
stereotyped; there are always some cross-gender interests (Basow, 
1992). Although gender stereotypes appear to have considerable 
generality and to be quite firmly grounded by psychological and 
gender research, some indication exists that people’s attitudes 
about socially desirable traits for men and women may be 
changing, albeit slowly, in response to cultural changes (Ruble, 
1983; Lewin & Tragos, 1987).
Men and women are without a doubt continuing to expand 
the boundaries of acceptable interests and styles within their typical 
gender roles. Men and women differ in the way they are becoming 
visually, functionally, and socially literate (Barker & Parr, 1992). 
Women’s experience of modernity is indubitably different from 
that of men (Sparke, 1995). It may not be fair to generalize that 
women do not wish to own products with characteristics such 
as exclusivity, individuality, and preciseness. From this study, it 
can be seen that both genders appreciate ease of use in a product 
(refer to Figure 9) and that women focused on form over function 
as evidenced through certain keywords, alternatively suggesting 
that they may be willing to learn how to handle a product later 
if at first they feel that it looks good (refer to Figure 10). On the 
other hand, men focused on functionality, and also image-driven 
factors established by iconicity, while including an interest in 
technological advancements. 
The results indeed have similar and different pointers 
compared with past research, as shown in Table 4. However, 
these results can be transferred to future research as “benchmark-
measures” that may be useful for developing mock-ups for gender-
based designs. A global understanding that keeps these references 
in mind would further enhance existing design methodologies, 
but by proposing them, it does not mean that product designing 
is reduced to a prescriptive or creatively constrained activity. 
Figures 13 to 15 show schematic representations of the current 
findings. 
Gender may be socially constructed; therefore, the outcome 
of this research may be transferable but can not necessarily be 
generalized for every situation. Even as product trends vary over 
regions and as consumer needs vary over time, the results of 
this study as well as those of a similar nature in terms of gender 
orientation are crucial for helping companies to position products 
for different segments of the market in the future.
Methodological Limitations
Although the difference between the numbers of male versus 
female participants was as low as 5.6%, more studies using 
Table 4. Comparison between findings of past research and this pilot study
Characteristic
Male/Female differences  (Adapted 
from Moss, 1999; Popcorn & Marigold, 
2000)
Characteristic Male/Female differencesResults of present study
Form Men work in a more linear mode, with 





Men are more concerned with the overall structure of 
a product (such as its shape), whereas women are 
more driven to take notice of organic forms, details and 
textures. Both genders are in agreement when it comes 
to the theme of simplicity, but men seem to express this 
theme in accordance with image-driven characteristics, 
whereas women prefer simplicity to be of a practical 
nature. 
Tactileness Women tend to prefer soft and warm/
matt surfaces, whereas men prefer hard, 
metallic and cool finishes.
Three-
dimensionality
Men prefer qualities that are more three-
dimensional and tend to look out for 
detailing, such as a “flush” or “embossed” 
look. Women do not look for clear, 
distinct, cutting lines, but prefer soft 
details, such as prints and visuals that 
create a suspended effect. 
Function versus 
aesthetics






Both genders are drawn to products that are easy to 
manage, and that have some element of uniqueness 
or innovative features. Once again, after these issues 
are fulfilled, men tend to go after products that possess 
functional elements or express technological savvy, and 
that have an image (perhaps to be seen as branding), 
whereas women prefer items that show a  well-perceived 
form and that offer usability. 
Representation 
of organic forms
Women are more interested in organic 
forms such as ones with themes based 
on femininity, nature, and plant-life. 
Interestingly, both genders prefer 
products associated with the stereotypical 
characteristics of their own gender.
Social - inherent 
and reflective
Both genders do select products associated with 
the stereotypical characteristics of their own gender; 
however, they also revealed another tendency, which 
is to select products opposite to the stereotypical 
characteristics of their own gender, especially in the case 
of the men. In this category of product property, men 
are more driven to take notice of details and texture, 
while women place more interest in the overall image 
(representation) of the product.
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groups from the rest of the population should be studied, at an 
equal ratio, especially due to the strong potential influence of 
gender differences in the success of products on the market. With 
an exploratory approach in mind, this study attempted to identify 
the differences between the preferences of males and females with 
a global perspective. Previous studies have shown that young 
people, such as students, as demonstrated in product preferences 
research, focus more on emotional responses, whereas older 
people tend to focus more on satisfaction (Campbell & Converse, 
1976). Hence, it is reasonable to assume that older people would 
feel differently about product properties compared to younger 
working professionals. A comparison considering differences in 
age would therefore be recommended. In addition, we cannot 
exclude the possibility that the personal and intellectual bias 
of the research team may have shaped the data. This has been 
minimized by making the account as reflexive as possible, by 
conducting selection-testing sessions with non-designers and 
designers, and then by subsequently reporting a range of different 
perspectives only by non-designers. Due to the fact that this study 
was conducted in a diverse multi-ethnic society such as Singapore, 
issues relating to any particular cultural origin of the participants 
did not emerge as a theme in the data collected. However, there 
should be more testing in relation to different cultural settings, as 
this may alter the perceptions toward product properties. If this 
study should be continued with further comparisons of existing 
consumer products among the genders, the sample size could be 
increased so as to collect data from a more varied population. 
Interviews could be enhanced to record more first-hand information 
for deeper analysis of gender tastes and preferences. Products 
could be presented through three-dimensional means in later user 
trials, as two-dimensional visualizations may not truly illustrate 
utilitarian and technical characteristics in some instances. 
Figure 13. Schematic representation of aesthetic key points for the two genders. 
# The uniqueness aspect here tends toward intangible aspects such as luxury and cuteness.
Figure 14. Schematic representation of functional key points for the two genders.
*For this study, the term “metrosexuality” is viewed as representative of the embracing of  
relational understanding in addition to its lifestyle and aesthetic implications. 
Figure 15. Schematic representation of social key points for the two genders.
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We should also issue a word of caution that there may still 
be a lack of real and deep understanding of the true context of 
the participants’ choices for the representative words. It is not 
clear whether the participants thought all these keywords could 
truly fit to give a comprehensive description of the products 
shown. For example, the illusion of the keyword simple, 
“whereby one mistakenly judges something to be simple only 
because it is familiar” can happen due to a tendency of over 
imputation (Nickerson, 1999). Hence, for future research in the 
keyword collection process, participants could also be provided a 
relatively large set of keywords to distribute over the categories 
of product choices available, ranging over the product properties 
in consideration. Ambiguous and unfamiliar words may be 
distinguished from those that are both clear and unambiguous 
(neutrally defined) by the use of a numeric criterion (Desmet, 2002). 
This criterion could be defined on the basis of the assumption that 
a keyword that is clear and unambiguous is indicated by an octant 
frequency that is significantly higher than chance level (because 
the distribution resembles a normal distribution). Alternatively to 
such a pilot study could be in-depth interviews for the purpose 
of collecting keywords from a small number of participants and 
applying the induction approach to data analysis. Last but not 
least, there might also be queries about the exact usefulness of 
relating such discoveries of gender differences to existing product 
design development processes, probably due to the specifications 
of different objects and different cultures – with regard to utility 
and social significance. This suggests the need to consider future 
implications to test out the feasibility and usability of the proposed 
method. 
Future Implications & Conclusion
The opinions and preferences from the genders collected in this 
pilot study can serve as a starting point for future experimental 
studies. The next such study could be a population-based 
study, and later studies might be undertaken to design specific 
applications, for example, for a female-oriented healthcare product 
that elicits attributes such as femininity, assurance, and high-
quality personalized healthcare for women. Meininger (1986) 
conducted a study on “sex differences in factors associated with 
the use of medical care and alternative illness behavior,” and the 
results provided some insight into how males and females differ 
in their tendency to respond to their symptoms when it comes to 
self-treatment, lay consultation and medical care. Women differ in 
terms of the operation, perception and understanding of medical 
devices (Ward & Sanson-Fisher, 1996). Given the fact that the 
experience of illnesses and medical conditions can be institutional, 
clinical, cold and even painful for the individual, the procedure 
would be to translate the key essences discovered from this stage, 
to the product conceptualization stage, where development could 
be undertaken to create the details that could enhance healthcare 
device design. Comparative studies could be carried out by asking 
participants to compare the new products designed for women 
with existing healthcare devices after applying the references 
to women’s healthcare device design to assess if the new device 
design indeed elicits the intended attributes. In this respect, the 
same identification process could be applied for designing male-
oriented products. From theoretical materials and from the results 
of this research, the importance of future developments in gender-
oriented products seems irrefutable. 
The concept of a well-defined, gender-oriented product 
characteristic remains difficult to grasp, as there is no complete 
theory that embraces all the different aspects and the complexity 
related to such a concept. It is evident that careful attention needs 
to be given to the selection of applied associations in order to 
avoid domains with strong masculine or feminine overtones. 
Setting up two opposite and distinct lists of traits for female and 
male designs would be entirely inappropriate and misleading. 
However, if a design problem is to be framed gender-neutral, 
then some important gender considerations with regard to the 
perceptions of the product and task would be neglected. Rather 
than distributing designs in an all-or-none categorization, this 
approach needs to be modified. Specific people interact in specific 
situations and produce specific behaviors in relation to different 
product properties that they come into contact with. If products 
are read based on designers’ interpretations, the product language 
that would be interpreted would most likely be of a sensorial 
perception that would be highly subjective, probably due to their 
expertise and affiliation. Hence, there is a need to conceive a 
method to systemize the way products are perceived and especially 
the way their functional attributes are defined, in order to reach a 
common basis for communication and understanding. One neutral 
method would be to collect the views of non-designers. The 
results of this research have revealed female-oriented themes that 
should motivate product semiologists, sociologists, and design 
researchers to enlarge their views of pleasurable product design 
attributes and language for the genders. Having an overview of 
the aspects that can add potential value to a product’s design could 
facilitate the creation of a successful new product and bring its 
design as close as possible to the user’s desired expectations and 
needs.
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Appendix 1: Detailed Information of Participants 
Code Age (Years) Sex Prior Experience with products* Occupation
SVY6, 28, 29, 30, 53, 58, 59, 60 21 Male Average involvement Student
SVY34, 62 22 Male Average involvement Student
SVY52 23 Male Average involvement Cabin Crew Member
SVY64 23 Male Average involvement Student
SVY35 24 Male Average involvement Researcher
SVY61 24 Male Average involvement Coach
SVY47 25 Male Average involvement Sales Representative
SVY49, 63 25 Male Average involvement Researcher
SVY45 26 Male Average involvement Customer Management Executive
SVY46 26 Male Average involvement Advertiser
SVY38 28 Male Regular involvement Researcher
SVY50 28 Male Average involvement Researcher
SVY7 29 Male Regular involvement Logistics Executive
SVY12 29 Male Average involvement Marine Engineer
SVY13 29 Male Little involvement Marine Engineer
SVY20 29 Male Average involvement Financial Planner
SVY71 31 Male Average involvement IT Specialist
SVY24 32 Male Average involvement Executive
SVY18 33 Male Average involvement Logistic Manager
SVY72 33 Male Average involvement IT Specialist
SVY9 36 Male Little involvement Glass Manufacturer
SVY10 36 Male Little involvement Kitchen Systems Specialist
SVY40 37 Male Average involvement Administrator
SVY14 38 Male Little involvement Taxi Driver
SVY15 38 Male Little involvement Air-conditioner Repairman
SVY26 47 Male Little involvement Computing Administrator
SVY41 48 Male Average involvement Clerk
SVY66 48 Male Average involvement Writer
SVY70 56 Male Average involvement Assistant Manager
SVY31, 32, 55, 56 21 Female Average involvement Student
SVY54 21 Female Regular involvement Student
SVY57 21 Female Little involvement Student
SVY1 22 Female Average involvement Student
SVY2 24 Female Average involvement Teacher
SVY4 24 Female Average involvement Tutor
SVY33 24 Female Average involvement Executive
SVY36 24 Female Regular involvement Secretary
SVY37 24 Female Regular involvement Researcher
SVY5 25 Female Average involvement Researcher
SVY48 27 Female Regular involvement Logistics Sales Representative
SVY51 27 Female Regular involvement Financial Adviser
SVY16 29 Female Little involvement Freelance Trainer
SVY23 29 Female Little involvement Logistics Executive
SVY25 30 Female Little involvement Administrator
SVY39 30 Female Little involvement Registrar
SVY21 32 Female Average involvement Logistics Executive
SVY3 34 Female Little involvement Accounts Executive
SVY17 34 Female Regular involvement Housewife
SVY22 34 Female Average involvement Logistics Executive
SVY8 37 Female Little involvement Sculptor 
SVY11 37 Female Little involvement HR Executive
SVY65 37 Female Average involvement Director
SVY42 40 Female Average involvement Administrator
SVY43 45 Female Average involvement Administrator
SVY27 48 Female Little involvement Administrator
SVY68 48 Female Average involvement Church Worker
SVY69 52 Female Average involvement Executive
SVY67 54 Female Average involvement Executive
SVY44 57 Female Little involvement Administrator
SVY19 58 Female Regular involvement Housewife
Note: (1) * Prior Experience = Involvement;  
(2) Little: Had experience with 1 product among the 3 in the previous 6 months;  
(3) Average: Had experience with 2 products among the 3 in the previous 6 months;  
(4) Regular: Had experience with all 3 products in the previous 6 months.
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a b s t r a c t
Objective: To explore differences in perception and acceptance levels of Female-focused
Healthcare Applications (FHA). This study will focus on the different demographic data
between female healthcare and non-healthcare workers.
Method: Questionnaires were used in a revised technology acceptance model entitled as the
Female-focused Acceptance Model (FAM) to examine the perception and acceptance of the
test subjects, using a quantitative method.
Results: Within Singapore 1071 females participated in the study (71.4% response rate). The
sample comprised of 241 healthcare workers (HC) and 830 non-healthcare (NHC) work-
ers. The questionnaires were distributed to participants, by research administrators across
the country, such as the National University Hospital Women’s Clinics and the National
Healthcare Group polyclinics. Regression analyses were performed to explain how different
predictors may be correlated to each other in terms of signiﬁcance. Both groups of women
who believe that FHA is easy to use are conﬁdent that it will have beneﬁciary outcomes
(p<0.001) and intend to use FHA (HC: p=0.012, NHC: p<0.001). The HC group who were in
education to the university level intend to use FHA (p=0.047). The NHC group who have
a good impression of current healthcare technologies (p<0.001) or were in education to a
higher level (p=0.025) intend to use FHA. NHC who are not inﬂuenced by their family and
friend’s views of FHA feel that the devices would be useful (p=0.013). NHC who are satis-
ﬁed with current healthcare technologies (p=0.048), or have previous experience of using
medical devices (p=0.033) think FHA would be easy to use.
Conclusion: This study shows that FAM works well for detecting social variables which may
inﬂuence “female” acceptance (with the R square values of the FAM ranging from 54% to
68%). It presents design implications for future FHA – The direct support from HC coupled
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E-mail addresses: g0500826@nus.edu.sg (L. Xue), akiyc@nus.edu.sg (C.C. yen), obgmac@nus.edu.sg (M. Choolani),
chanhc@comp.nus.edu.sg (H.C. Chan).
1 Tel.: +65 6516 4536; fax: +65 6779 4901.
2 Tel.: +65 6772 4261; fax: +65 6779 4753.
3 Tel.: +65 6516 3393; fax: +65 6779 7365.
1386-5056/$ – see front matter © 2008 Elsevier Ireland Ltd. All rights reserved.
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with the user-friendly personal device ensures that the technology is an effective enabler for
personal well-being and self-managed healthcare. In order to encourage women to adopt
and use these applications, there is a need to communicate the potential usefulness of the
applications towomen.Toencourage thepregnantwomen touse FHA (in the areaof prenatal
care), issues such as their experience with medical devices and social status should be
considered. The ﬁndings and their implications presented here were obtained from a single
study that targeted a possible user group in Singapore. Further research could be carried
out in the future to access similar issues across broader cultural and social horizons.
© 2008 Elsevier Ireland Ltd. All rights reserved.
1. Introduction
Medical devices, products and information systems are con-
verging to revolutionize home- and self-care health systems in
many countries, making it possible for people to play a greater
role in maintaining their own health. Home and self-care
will include “smart devices” that can “think” by themselves,
customized wearable devices, electronic patient records, and
wireless Internet-linked systems [1]. Mobile information tech-
nologies (IT) and information system (IS) applications in
healthcare can be recognized as both emerging and enabling
technologies [2,3]. Such personalised tailored tools are intel-
ligent and effective enough to help people manage illnesses
and improve health management [4,5].
In Singapore, the current status of IT use in the health
sector is partly driven by governmental efforts [6]. The latest
blueprint consists of a 10-year master plan to help real-
ize the potential of infocomm over the next decade, known
as the Intelligent Nation 2015 (iN2015) [7]. Infocomm will
link hospitals, clinics, nursing homes and laboratories with
patients’ homes, enabling healthcare professionals to access
comprehensive patient information instantly. An integrated
healthcare delivery system will give individuals the ability to
better manage their health and access high quality clinical
care, which in term will provide cost-effective healthcare and
support strong clinical research. Hence by introducing person-
alised self-care applications along with a national vision, it
could well become one of the mechanisms towards improving
the quality of life for the citizens.
Interestingly, women are signiﬁcantly more likely than
men to look for health and medical information [8], in partic-
ular, over the Internet [9–11]. However, Kantrowitz [12] stated
that “in general, computer culture is created, deﬁned, and
controlled by men. Women often feel as welcome as a sys-
tem crash”. Research has shown that women usually report
lower levels of computer-related self-efﬁcacy and a higher
computer anxiety [13] as well as a lower subjective techni-
cal conﬁdence when using technical devices [14]. Despite the
rapid growth of health information technologies, few stud-
ies investigated why individuals would want to adopt them
and how they react towards them [15,16]. In addition, hardly
any studies measured the impact of such technologies on
the female gender in the self-care context. Hence, an inves-
tigation between women’s acceptance of interventions which
are speciﬁcally designed for them entitled as Female-focused
Healthcare Applications (FHA) is essential. ‘Female-focused’
represents a new paradigm in design for healthcare resulting
directly from an increase female client (patient) participation
in the medical decision making process, and the shift towards
self-care and personal well-being.
Self-clinical IS and FHA may inevitably become common-
place for home care, hence research into user acceptance
issues (which is why a study across professions, organisa-
tions, and social issues is essential) [17–20]. Before successfully
developing useful and easy to use FHA for women, this study
has planned to acquire user requirement analysis across two
main work categories – healthcare workers (HC) and non-
healthcare workers (NHC). It is important to collect data from
HC in designing and developing FHA because they have long
been advocates for better care of patients and for public health
[21]. Secondly, medical regulatory bodies such as the FDA are
usually very interested in the comments from theHC group on
the “user-friendliness” of the form and the new mechanisms
of the product to ensure that such over-the-counter health
applications are as safe as possible before they are adopted by
the NHC group for home-use [22]. The profession is coinciden-
tally predominantly populated by the female gender. The aim
of this study would be to address the needs of female users by
introducing the generic term ‘female-focused’ and detect the
factors that would encourage them to adopt FHA.
2. Research design and methodology
2.1. Female-focused Healthcare Applications (FHA)
In its simplest form, FHA described in this study refers to
customisable, wearable or mobile-wireless innovations. Users
can gain access to validated women’s health information and
advice for effective self-care, whilst managing, and sharing
their personal health information in a secure, conﬁdential,
and non-hospital environment. Subsequently, it is envisioned
that the FHA could link up as communication channels and
supplement their visits to a physician in the long term. There
may be similar applications aligned with the concept of a FHA
in the Asia-Oceania market [23–26] yet little empirical stud-
ies have been conducted to understand the usefulness and
impact of use among the female gender. Hence it is impor-
tant to conceptualise a framework which could detect factors
which inﬂuence “female acceptance” for potential users who
may pick up applications which are speciﬁcally designed for
them.
2.2. Female-focused Acceptance Model (FAM)
To address the issues revolving around female users’ intention
to adopt FHA, the Technology Acceptance Model (TAM) [27]
Author's personal copy
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Fig. 1 – Conceptual Female-focused Acceptance Model (FAM). Note: Bold boxes and arrows illustrate the reference to TAM.
Pointing arrows show that starting point has a direct impact on the ending point.
was used. It was adapted from the Theory of Reasoned Action
(TRA) [28,29] and has been used as the theoretical basis for
many empirical studies on user technology acceptance [30,31].
There have been different modiﬁcations and extensions to the
model for various studies. For instance, Hu et al. [32] also used
the model in the context of telemedicine technology to study
physicians’ acceptance, which may be a good reference for
this study as it also seeks to understand the perspective from
healthcare workers.
Hence, this study proposes a restructured model entitled
the Female-focused Acceptance Model (FAM) (see Fig. 1) to
explore differences in perceptions and relationships between
different ages of women with a distinction between the
respective professions, coming from different social back-
grounds, thus affecting acceptance to FHA. The FAM posits
that an individual’s intention to use (ITU) a system is deter-
mined by two primary belief factors: perceived usefulness (PU)
and perceived ease of use (PEOU). PU is the degree to which a
woman believes that FHA would enhance her health manage-
ment andpersonalwell-being. PEOU is the degree towhich she
believes that using FHA would be free of effort. PEOU directly
impacts on perceived usefulness PU.
FAM incorporates two additional theoretical constructs:
cognitive instrumental processes and social inﬂuence processes
[33–35]. Two social forces generally tend to inﬂuence PU: sub-
jective norm (SN) and image (IMG). SN is deﬁned as a woman’s
perception that people who are important to her think she
should or should not use FHA. IMG is the degree to which
one perceives the use of FHA as a means of relating one’s
status within a social group. The two cognitive factors that
inﬂuence PU are result demonstrability (RD) and PEOU. RD
is the tangibility of the results of using FHA. Two constructs
which tend to inﬂuence PEOU are RD and output quality (OQ).
OQ refers to a woman’s perception of how well a system per-
forms tasks necessary to her daily health habits and routine.
Some of these constructs are represented with other terms
that could make statements simpler to understand, for exam-
ple, RD is represented by ‘tangible results’, SN is represented
by ‘not inﬂuenced by what family and friends think’ and IMG
is represented by ‘social status’.
2.3. Questionnaire distribution
A questionnaire was designed which described the purpose
and concept of a FHA as stated in Section 2.1, while a series
of relevant questions in relation to the different constructs
of the FAM as well as additional socio-demographic vari-
ables were included for the purpose of detailed analysis (see
Table 1 for full list of predictors). It clustered the sample by







Pregnant at this moment
Have chronic condition
Seek health information online
Experience with medical product
Quality output (QO)
Intention to use (ITU)
Perceived ease of use (PEOU)
Tangible results (RD)
Social status (IMG)
Not inﬂuenced by what family and friends think (SN)
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age groups and was captured in at least 5-year groupings as
a minimum standard according to national standards [36].
Besides including the immediate questions constructed for
the FAM, a few other sections were added to be considered
as other external predictors for analytical purposes. These
would add to facilitate future FHA implementation efforts,
necessary for its ultimate success. Free-text comments were
also collected to serve as qualitative data. The study was con-
ducted with institutional ethics exemption approval from the
National University of Singapore (NUS) Institutional Review
Board (IRB).
Direct distribution based on cluster sampling was used
in this study based on it advantages and suitability [37,38].
The questionnaire, meant to target women in Singapore, was
published in the English language and included an intro-
ductory cover letter. It was directly distributed by research
administrators to eligible respondents (within the age range)
island-wide and since National University Hospital (NUH) and
all National Healthcare Group (NHG) polyclinics were afﬁl-
iated (under the same healthcare service provider – NHG);
the distribution workﬂow was similar for these locations. The
cover letter described the study’s purpose, encouraged par-
ticipation, providing statements on informed consent, and
ensured conﬁdentiality of response. The return of a ques-
tionnaire was purely on a voluntary basis and a completed




Of the 1500 questionnaires distributed, 1071 were returned
completed and deemed usable. This yielded an effective
response rate of 71.4%. The relatively high response rate was
most likely accounted to the direct onsite distribution through
research administrators to eligible respondents island-wide as
onsite observation may have inﬂuenced the response rates to
some extent. Their replies were checked for anomalies and
analysedwith SPSS 13 forWindows, SASS, andMinitab. Table 2
shows the percentile frequency of some of the demographic
data collected from the respondents.
3.2. Validity and reliability of the measurement model
Although the TAM scales have been validated by much prior
research, the modiﬁed indicators or the measure of con-
structs for FAMwere examined for their reliability and validity.
In this study, equivalence reliability was applied; as multi-
ple indicators are used in the operation of a construct (i.e.
several items in the questionnaire all measure the same con-
struct). Reliability was examined using the Cronbach’s alpha
values.
As summarized in Table 3, all of the values were above
0.70 and do belong to the more acceptable range in most
social science research situations, and is the common thresh-
old value recommended by Nunnally [39]. Factor analysis was
applied to examine the convergent and discriminant valid-
ity [32,40]. The maximum likelihood method analysis with
Table 2 – Characteristics of respondents













University degree 13.7 34.0







Pregnant at this moment
Yes 9.5 40.0
No 90.5 60.0
Table 3 – Reliability of scale measures
Construct Cronbach’s alpha
Perceived usefulness 0.91
Perceived ease of use 0.90





the promax rotation was performed, because of the prob-
able correlation between the factors examined. As shown
in Table 4, four factors were extracted with an eigenvalue
>1.0.
The PEOU construct and result demonstrability construct
are associated with factor 1 – the effectiveness of the
application, while from the rotated matrix, results showed
that items intended to measure the same construct exhib-
ited prominently and substantially higher factor loadings
on a single construct than on other constructs, suggest-
ing adequate convergent and discriminant validity (see
Table 5). Conceivably, the observed reliability and validity
suggested adequacy of the different measures used in this
study.
4. Results
Regression analyses were performed to explain how the con-
structs were correlated to each other and more importantly
how to explain ITU which some models also referred to as
behavioural intention. From the results, constructs ITU, PEOU,
Author's personal copy
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Table 4 – Extraction and total variance
Factors Initial eigenvalues
Total % of variance Cumulative % Total
Effectiveness of application 9.0 42.7 42.7 7.3
Social inﬂuence 2.7 12.6 55.3 5.4
Implication of application 2.2 10.6 66.0 7.0
Quality output 1.2 5.8 71.7 2.8
Extraction method: maximum likelihood.
a. When factors are correlated, sums of squared loadings cannot be added to obtain a total variance.
Table 5 – Factor loadings








PU1 FHA could be useful in my daily health
management routine
0.903 −0.003 −0.061 −0.035
PU2 FHA could enhance my effectiveness 0.868 0.026 −0.054 0.003
PU3 FHA could improve the quality of my
healthcare
0.773 0.068 0.048 −0.041
ITU2 Assuming that signiﬁcant barriers to the
use of FHA are overcome, I intend to use
FHA
0.760 −0.046 0.024 0.040
PU4 FHA could increase my productivity in my
daily health management routine
0.757 0.009 0.094 −0.042
ITU1 If signiﬁcant barriers did not exist, I
predict I would use FHA.
0.730 −0.031 0.018 0.034
IMG2 Having FHA will be a status symbol −0.031 0.954 −0.054 0.024
IMG3 Women who use FHA have more prestige
than those who do not
−0.041 0.940 −0.037 −0.002
IMG1 Women who use FHA have a high proﬁle 0.005 0.796 0.019 0.050
SN1 People who are important to me think I
should use FHA
0.020 0.794 0.044 −0.044
SN2 People who inﬂuence my behaviour think
I should use FHA
0.082 0.698 0.071 −0.012
PEOU3 FHA will be easy to use −0.014 −0.056 0.875 0.003
PEOU4 My interaction with FHA will be clear and
understandable
−0.063 0.050 0.857 −0.015
PEOU2 Interacting with FHA will not require a lot
of mental effort
0.057 −0.061 0.834 0.025
RD1 FHA could reduce the cost of my
healthcare
0.044 0.092 0.628 −0.035
RD2 The implications of using FHA will be
apparent to me
0.191 0.040 0.618 0.017
PEOU1 It will be easy to get FHA to do what I
want them to do
0.386 −0.004 0.483 0.019
OQ2 The quality of prenatal and post-natal
information on current technological
systems is high
−0.136 −0.003 0.013 0.879
OQ1 The quality of information about
women’s fertility on current technological
systems is high
−0.043 0.007 −0.017 0.776
OQ3 The quality of consumer health
information on current technological
systems is high
0.087 0.040 0.020 0.704
OQ4 I expect the health information quality
provided by future technological systems
to be high
0.333 −0.048 −0.031 0.447
Extraction method: maximum likelihood. Rotation method: Promax with Kaiser Normalization.
Author's personal copy
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Fig. 2 – The empirical results of FAM. Note: Dotted path is insigniﬁcant at the 0.05 level.
RD are most commonly positively correlated to the PU of FHA
among the participants. As shown in Fig. 2, the data indi-
cates that PU has a direct effect on intention to use FHA
(ˇ =0.29). It also has a direct relationship with SN (ˇ =0.12) and
RD (ˇ =0.19), proving that the initial deduction was correct. Yet
unfortunately, inconsistentwith initial conceptualised path of
impact, the data shows that image has no signiﬁcant effect on
PU.While the PEOUhas a signiﬁcant direct impact on intention
to use FHA (ˇ =0.21), it also has an extremely strong effect on
PU (ˇ =0.31). It does have direct relationships with OQ (ˇ =0.05)
and RD (ˇ =0.86).
Subsequently the same technique was used to examine
the structural model for the two groups (HC and NHC) so the
effects among constructs and predictors selected were tested.
The main purpose was to detect predictors which are sig-
niﬁcant among the two groups which could be revealed as
clear needs for future design implementation. From Table 6,
HC who perceived FHA as useful to them (p<0.001) and who
feel that FHA are easy to use (p=0.012) have higher intent to
use. Intention to use FHA correlates with the level of edu-
cation among potential users (p=0.047), with 21.2% of them
having received at least university ﬁrst degree doing so accord-
ing to descriptive frequencies ﬁndings. Likewise, among the
NHC, intention to use correlates with the quality output
(p<0.001), with 54.1% of respondents agreeing that the quality
of consumer health information available on current techno-
logical systems is high at this moment. Those who also feel
that FHA are easy to use (p<0.001) and are useful to them
(p<0.001) have higher ITU. In addition, it correlates with the
level of education among potential users (p=0.025), with 52%
of them having received at least university ﬁrst degree doing
so.
In Singapore, the overall population does receive good
education opportunities; hence with the background sup-
port of education, assuring the acceptance and use of FHA
is not difﬁcult since a signiﬁcantly high proportion of those
university-educated and beyond intend to use FHA. The
results also show that female users’ intentions to use FHA are
not inﬂuenced by whether they are pregnant or not (ˇ =−0.16,
p=0.045), neither by peer pressures since there is no signif-
icant impact of subjective norm on intention to use. This
proves that the user makes use of her personal assessment
more than that of others. The qualitative data generally sup-
ports the intention result as shown above as majority of
Table 6 – Intention to use FHA (signiﬁcant relationships at p<0.05)
Predictors Women (n=1071) HC (n=241) NHC (n=830)
ˇ p-value ˇ p-value ˇ p-value
Highest education qualiﬁcation 0.08 0.004 0.13 0.047 0.08 0.025
Pregnant at this moment −0.16 0.045 −0.37 0.072 −0.14 0.127
Quality output 0.05 <0.001 0.02 0.423 0.06 <0.001
Perceived usefulness 0.29 <0.001 0.30 <0.001 0.28 <0.001
Perceived ease of use 0.08 <0.001 0.10 0.012 0.08 <0.001
R square 0.55 <0.001 0.59 <0.001 0.54 <0.001
Author's personal copy
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Table 7 – Perceived usefulness of FHA (signiﬁcant relationships at p<0.05)
Predictors Women (n=1071) HC (n=241) NHC (n=830)
ˇ p-value ˇ p-value ˇ p-value
Intention to use 0.79 <0.001 0.89 <0.001 0.76 <0.001
Perceived ease of use 0.34 <0.001 0.37 <0.001 0.33 <0.001
Tangible results 0.19 0.001 0.13 0.244 0.20 0.001
Not inﬂuenced by what family and friends think 0.12 0.019 0.06 0.604 0.14 0.013
R square 0.65 <0.001 0.65 <0.001 0.65 <0.001
the women responded that they appreciate the idea of a
device giving information; they said they wanted this kind
of information; they said the interface appears to contain
information they had not had before; they liked the presen-
tation as long as the their personal information was kept
private.
“FHA should consider patient conﬁdentiality and how the system
ensures information is kept private.”
S882
Out of thosewhowere pregnant before, somewish to relate
the device’s information to their own experiences, particu-
larly their experience of labour pain relief and lack of choices
(n=181). For many women it was the ﬁrst time they hear of
such a design innovation but at the back of their minds, they
had always hoped for this kind of information.
“I do not trust the current health information we see on the Inter-
net now, just too much and you don’t know what is for real and
updated at times. . .”
S590
However, some alsomade constructive criticisms if the dis-
semination of informed choice through FHA can improve or
worsen healthcare experiences, although they were generally
keen to know about healthcare and in choosing their physi-
cian.
From Table 7, HC who have a higher intent to use (p<0.001)
and feel that FHA are easy to use (p<0.001) perceived FHA as
useful to them. On the other hand, NHC who are not inﬂu-
enced by what their family and friends may think of FHA
(p=0.013) and those who intend to use (p<0.001) FHA feel
that they are useful. NHC who feel that FHA are easy to use
(p<0.001) and have beneﬁcial outcomes (p=0.001) referring to
a reduction of their healthcare cost (RD1) and that they are
fully aware of the implications of using FHA perceived FHA to
be useful (RD2).
With regard to the PU of the FHA, there are several sug-
gestions – some women commented on how the contents
and structure of the healthcare leaﬂets they received before
were useful and probably applicable to the software imple-
mentation of the content information within FHA (n=96).
Although some otherwomen (n=171) regarded some informa-
tion in leaﬂets as nothing new and/or disturbing, in contrast,
about 71% of the subjects commented on the importance
of implementing home ultrasound in allowing them to see
their babies and to feel reassured that they were all right
(n=760). If the FHA could implement home ultrasound per-
fectly, it is positive and sufﬁcient enough to overshadow any
of the less benign information in the device. Other interest-
ing suggestions to the functions FHA could incorporate are as
follows:
“If FHA could even implement daily weather update, with pollen
content information for people with pollen allergies, it would be
something fantastic and very useful for users like me.”
S194
“FHA could possibly have this function to update me with reli-
able information about current vaccinations and immunization
options.”
S735
Table 8 shows that for HC who have higher intent to use
(p=0.012), and perceived FHAas useful to them (p<0.001), they
would feel that FHA are easy to use. Those who feel that the
FHA has beneﬁciary outcomes (p<0.001) think that they are
easy to use. NHC who perceive them as useful (p<0.001), and
believe that they have beneﬁciary outcomes (p<0.001) think
that they are easy to use. This exact relationship has been
Table 8 – Perceived ease of use of FHA (signiﬁcant relationships at p<0.05)
Predictors Women (n=1071) HC (n=241) NHC (n=830)
ˇ p-value ˇ p-value ˇ p-value
Higher education qualiﬁcation −0.12 0.011 −0.19 0.069 −0.07 0.205
Experience with medical devices −0.18 0.078 −0.16 0.530 −0.25 0.033
Quality output 0.05 0.021 0.04 0.310 0.05 0.048
Intention to use 0.21 <0.001 0.27 0.012 0.19 <0.001
Perceived usefulness 0.31 <0.001 0.32 <0.001 0.30 <0.001
Tangible results 0.86 <0.001 0.67 <0.001 0.90 <0.001
R square 0.67 <0.001 0.64 <0.001 0.68 <0.001
Author's personal copy
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mentioned before in Table 5, thus suggesting a prominent
point to note. In addition, thosewho thinkwell of current tech-
nologies (p=0.048) and have the intent to use FHA feel that
they are easy to use. Those who do not have good experience
with medical devices (p=0.033) would perceive such proposed
devices as easy to use too. Examples of these medical devices
refer to blood pressure meters, glucose meters, and diabetes
test kits. With regard to the PEOU of the FHA, some women
made suggestions about implementing more images or visual
means to advise the user.
“Visuals would be easier for interactivity, especially to people who
may not be very keen on reading plain textual information.”
S828
5. Discussion
The understanding of the factors that inﬂuence both groups’
intention to adopt and use FHA is important as telemedicine
and e-health applications become increasingly accessible and
common-place in the healthcare setting. By positively identi-
fying a user’s perception towards technology-based medical
innovations, principles from this body of knowledge can
provide a framework for designing future female-focused
healthcare devices that may motivate the female user to
adhere to medical and healthcare recommendations. From
Tables 6 to 8, it is seen that the R squares are high, ranging
from 54% to 68%, showing that FAM works well. The results
showing the strong relationship between PU, PEOU and ITU
indicates that the concept of FAMwasadequate andapplicable
in the context for women healthcare. Both PU and PEOU were
found to have a signiﬁcant and strong inﬂuence on people’s
usage intention, unlike in another telemedicine study where
PEOU was not signiﬁcant [32]. This is expected as Chau and Hu
[31] have explained that physicians tend to be more pragmatic
in their acceptance of telemedicine technology, especially in
our case where the nurses are not the main decision-makers.
Clinical personnel are alsomore focused on the PU of the tech-
nology, while most NHC would focus on the ease of using such
technology. The ﬁndings from this study suggest that PU is
likely to be an important factor in the acceptance of FHA. This
is consistent with the TAM of Davis et al. [27], which proposed
‘perceived usefulness’ to be the major determinant of ‘inten-
tion to use’. In addition, it was found that users will adopt a
new IT system if they perceive the system useful, even if they
dislike it [27,41], suggesting that users should be made aware
of the useful aspects of the system in order to improve their
acceptance.
‘To be honest I didn’t know where to get a somewhat recording
machine that covers everything about your own health and get
you thinking about it.’
S75
“Getting something reﬂective and personal from FHA would be
great!”
S236
In general, the result demonstrated that both groups of
women are willing to adopt and use future FHA if the appli-
cations are beneﬁcial in helping them in the performance of
their basic essential daily health monitoring. ITU for the HC
group shows three signiﬁcant factors (PU, PEOU, Education),
while the other group show an additional factor (OQ). The
reason may be due to the HC group being more pragmatic
based on their immediate occupational requirements about
the usefulness and ease of use of FHA only. This study also
revealed that an important factor which inﬂuences women’s
intention to adopt FHA was whether the technologies would
be useful, relevant and the output quality (current state-of-
the art) is fulﬁlling for their daily health monitoring. From the
result of this study, it could be explained that women on the
average who participated in this study have a higher level of
competence, intellectual and cognitive capacity, adaptability
to new technologies and reliable access to operating technol-
ogy. It was probably due to the relatively high standards of
education most of the participants had received before (with
72% receiving at least tertiary education), to account for their
high competence to comprehend new technologies quickly
in comparison to that expected from the average population.
Interestingly, despite long-time stereo-typical debates about
women being the more emotional counterpart and often look
out for that personal touch in consumer products [42], two-
ﬁfths of the women did not think that they require much
emotional or psychological interaction qualities in a FHA
(n=407). Probably when women use electronic devices, they
think of them as similar to an appliance, while men may think
of them as similar to a friend [43]. The analysis does reveal
the importance of the perception usefulness and pragmatism
by women for their adoption and use of FHA in their daily
essential health monitoring tasks. There is a need to (1) com-
municate and emphasize the usefulness of the applications
to the user herself, and (2) emphasize the ease of use of the
possible technologies, while focusing on the importance and
utility of the technology in managing healthcare and personal
well-being.
6. Limitations
Realizing there were some limitations to the study, there are
some considerations listed for future research for understand-
ing and thus enhancing women’s adoption and use of FHA.
They are:
• Investigating the use of FHA is a relatively new topic for
medical design researchers. The ﬁndings and their impli-
cations presented here were obtained from a study that
targeted a possible user group in Singapore. Thus, caution
needs to be taken when generalizing our ﬁndings to female
users of a different age group or different cultural contexts.
The study setting could be recommended to other countries
in order to highlight true signiﬁcance between existing con-
structs and predictors and better grasp true possible design
directions.
• Responses to this study were voluntary and thus inevitably
subject to self-selection biases. Conceivably, respondents
may have been motivated to complete the questionnaire
through interest, had prior knowledge, a desire to help oth-
ers (particularly true in health studies), feel an obligation
to support FHA, through loneliness, or for an unconscious
Author's personal copy
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ulterior motive (such as “pleasing the doctor”) when the
questionnaire was distributed at clinical environments [44].
All of these can introduce potential biases into the recruit-
ment and data collection process. To remedy this, future
research could be conducted to test similar areas of con-
cerns using other sampling approaches.
• This questionnairewas conductedwith a snapshot research
approach, so additional research efforts are needed to
evaluate the validity of the proposed model and our ﬁnd-
ings. Longitudinal evidences, in the end form of a physical
medical device, might enhance our understanding of the
causality and interrelationships between variables, factors
which could be important to female user acceptance of
FHA.
Even though a broad set of variables were included in the
present study, there are more user centric characteristics to
consider, which may highlight other relationships between
the users’ intention to use and actual adoption of the appli-
cation. Particularly the assessment of cognitive abilities (e.g.
spatial and reasoning abilities, processing speed and memory
abilities) might contribute valuable information to the expla-
nation of acceptance. Cognitive abilities tend to be strong
predictors of age related declines in performance, subjective
technical conﬁdence and the perceived ease of use. Apart
from cognitive resources, emotional factors like technologi-
cal anxiety or fear of failure and their interaction with level
of expertise should also be considered in future research with
empirical validation. Findings from another study also sug-
gest that self-efﬁcacy and anxiety are likely to be important
constructs in patients’ acceptance of similar applications [44].
Therefore, it is proposed that these two meaningful factors
be included in future developments of the FAM to enhance its
effectiveness. Further researchwill also need to showwhether
the PEOU and the PU refer separately to a speciﬁcally female-
focused design product or interface of a device or, whether
these judgments refer to a whole range of medical devices (i.e.
unisex purpose and design in general).
7. Conclusion
Hopes are high when it comes to FHA’s opportunities for
women in city-states (i.e. without a rural–urban divide) as
seen by this study based in Singapore. New forms of non-
hospital devices will continue to reduce potential healthcare
costs, and self-care options for chronic conditions. There is
also a real need to shape the healthcare knowledge networks
in order to deliver the beneﬁts to all segments of the female
population (in particular the more disadvantaged commu-
nities). Women’s needs for healthcare applications have the
tendency to be structured very much according to their gen-
dered roles and responsibilities, which in turn inﬂuences their
participation and response to self-care innovations. Within
the ﬁeld of healthcare applications design, few systematic
studies were conducted to identify the differences between
people from differing cultural and social backgrounds. FHA’s
approach of viewing women as a ‘personal friend’ will con-
tinue, in the hope of reaching women from different walks of
life.
Summary points
“What was already known on the topic”
• Numerous studies have used an enhanced version of
TAM, depending on the context of the studies.
• Literature contains little reference to possible per-
ception and acceptance of gender-focused self-care
applications by women among different professions.
“What this study has added to the body of knowledge”
• This study has proposed the FAM which is the theoret-
ical framework for the next stage of our research.
• Both healthcare and non-healthcare workers who
believe that FHA is easy to use and have conﬁdence
that it is going to have beneﬁciary outcomes (e.g.
reduce healthcare cost) and intend to use FHA.
• User characteristics (understanding of users) and tech-
nological characteristics (system compatibility) could
be factors for future research.
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This paper introduces a Female-focused Design Strategy (FDS) for the design of female-
focused healthcare devices targeted at women within the self-care context. Literature 
review and a mixed methodology of quantitative and qualitative survey studies were 
conducted and analysed to gather primary information about women’s needs, perception 
and acceptance level towards the design, use, and interaction of such products. The FDS 
comprises of attributes to convey a personal and special meaning over and above the 
product’s utilitarian meaning with the aim of stimulating prolong product attachment. It 
should create different unique product characters which may encourage medical 
adherence of users and can be applied in any phase of a new product development (NPD) 
process. It is hypothesized that a designer who can define such areas for future healthcare 
interfaces can use them to ‘get a grip’ on the commercial success and viability of his or 
her healthcare product design. 
 
Conference theme: Design & Emotion: Methodological Issues 





This paper aims to synthesize a Female-Focused Design Strategy (FDS) and apply it to 
the design of Female-focused Healthcare Applications (FHA) targeted at women for a 
very important context – self-care.  A concept of the FHA was first introduced as the 
Mobile Health Communication Unit (MHCU) targeted for women’s health (Xue, 2005). 
Users may refer to this network-based healthcare information system (IS) that functions 
as a monitor, educator, and counselor (see Figure 1). It was presented as a 3-component 
design, consisting of a pod, a cradle, and a pendant, initiated with female-focused design 
qualities that could help women understand and better monitor their health concerns. It 
was intended that such a dedicative device which could empower certain groups of 
women such as the pregnant who require prenatal and postnatal care; the non-pregnant 
who may be suffering from chronic illnesses or any others who may be particularly 
interested in recording their health management regimes (Denton, 2001; Millard, Fintak, 
2002; Protti, 2007).  
 
Figure 1: Design and user scenario of MHCU  
 
The basis of this concept was supported by past research which suggested that users 
become attached to certain products, as they convey a personal and special meaning over 
and above the product’s functions (Dittmar, 1992; Picard, 1997; Jordon, 1999; 
Djajadiningrat, Overbeeke, Wensveen, 2000). In the last decade, much design research 
has shown an increased awareness of the phenomenon of product emotion (Desmet, 
2002), product personality (Govers, 2004), and product attachment (Mugge, Schifferstein, 
Schoormans, 2004; Mugge, 2007). Likewise, in future healthcare, the role of design 
would contribute to healing processes and probably reduce the use of drugs; patient-
centred designs provide the kind of satisfaction and comfort which is therapeutic and 
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desirable for children’s and women’s acute care. (Fottler, Ford, Roberts, Ford, Spears, 
2000).  
 
Self-care has become steadily more important as professionals and patients become much 
more equal partners.  It is defined as the actions individuals “take to lead a healthy 
lifestyle; to meet their social, emotional and psychological needs; to care for their long-
term condition; and to prevent further illness or accidents” (Barlow et al., 2002). The 
potential benefits are substantial and a large research agenda surrounds it. There is a need 
for designers to better understand patients' needs and their expectations of healthcare, of 
the most appropriate ways of providing information to enable people to deal with their 
health concerns themselves, and of ways to help them to use services most effectively.  
 
In recent years, women are catching up with men in most measures of online life, so 
much so that they have consistently engaged more in health-related online activities. 
Women are significantly more likely than men to look for general health and medical 
information on specific diseases, medical conditions, treatments or procedures (Fallows, 
2005; Rice, 2006). Women visit doctors more frequently during their lifetime than men 
normally do (Miles, 1991).  They are more likely to look for support groups to 
communicate with for diseases or conditions.  Although a market for home medical 
devices and self-diagnostic products has broadened in recent times, there have not been 
any female- focused principles in the design of such devices for female consumers. 
Women differ in terms of operation, perception and understanding of medical devices 
(Ward, Sanson-Fisher, 1996). Different kinds of healthcare supports actually stems from 
the home: for instance in therapy and rehabilitation. It should be noted that a number of 
the women health problems are preventable right from the home setting. This can 
indirectly influence the design and manufacture of future healthcare devices targeted for 
women.  
 
In fact, there appears to be a lack of female-focused-driven design principles, comprising 
on the real preferences and interesting of female end-users, offered by the industry at this 
moment, Designers and engineers, usually men, often test their products on their male 
dominated environment. When they sub-consciously project themselves as the potential 
user, it may create a gender bias toward male-dominated symbols and competencies. In 
such cases, the user representation that designers generate is one-sided, emphasising the 
characteristics of the designers themselves and neglecting the diversity of the envisioned 
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user group. By developing the FDS which truly understands the healthcare requirements 
and utilitarian aspects, yet fulfilling the female users’ emotive needs to create unique 
product personality, it may encourage product attachment and thus enhance medical 
adherence towards illness prevention and well-being. It is hypothesized that a designer 
who can define such areas can use them to ‘get a grip’ on the commercial success and 





Figure 2: Steps in constructing the FDS  
 
The introduction mentioned before served well as the background which spin off to a 
current doctoral research where we are exploring how a FDS can be formulated through 
the means of reviewing literature extensively where select theories from the domains of 
female gender psychology, characteristics of female users, tasks, products and contextual 
matters are discussed, as well as conducting survey studies to gather primary data about 
women’s needs, perception, intention, and acceptance level pertaining to the design and 
use of FHA. Figure 2 presents the process of constructing the FDS, where the conclusive 
key factors from literature review findings and both survey studies were tabulated to 



















the essential points for the FDS. In this section, we briefly describe the theoretical 
background and present the summary of findings from the survey studies that were 
conducted.  
 
Through out the discussion for the research, the term ‘user’ is used interchangeably to 
refer to patient or healthcare consumer. It is preferred to use the term ‘user’ to emphasise 
that the concepts proposed where the FDS is applied should result in tools that may be 
helpful in monitoring health and wellness, as well as for tools to help with illnesses that 
the term ‘patient’ would imply. A number of issues regarding the FDS at the ‘first level’ 
of interpretation identified by literature review concludes that the leapfrogging of 
healthcare technologies and eagerness to be involved in healthcare will lead to more self-
care culture and a demand towards consumer safety and a more right-brain way of 
thinking reliability in systems on the part of female users. This review of literature was 
provided as an underlying structure for the later two survey studies. Figure 3 shows the 
workflow for the review of literature. 
 
Literature Key phrases Results scrutinised Evaluated to 
date 
Databases to search for 
journal publications and 
conference proceedings 
 
● Women-centred  
   care 
● Women healthcare 
●  Home Self-care 
●  Patient-provider  
    relationships 
●  Female-focused user  
    design principles 
● Design research 
● Medical device  









       2328 
● Science Direct 
● Medline 
● POPLINE (POPulation 
information online) 









        670 
● Design & Research    
   Methods 
● Healthcare & Well-      
   being 
● Social Science  
    Studies 
● Medical Design &  
   Innovations 






          765 
● FDA 
● King’s Fund 
● UK Design Council 
● Singapore Statistics 
● Health Science  
   Authority (HSA) 
Figure 3: Workflow of literature review  
 
To be capable of visually illustrating the whole strategy, the designer must first 
understand some key variables, i.e aesthetic, functional or social influences concerning 
product properties. These variables were introduced, examined and discussed through a 
qualitative survey pilot-study which aim was to investigate gender perception as it relates 
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structured interviews with 72 participants, of which 38 were male and 34 were female. 
Three types of consumer products were selected as the design stimuli, combined with a 
selection of product properties having aesthetic, functional and social associations. In the 
interviews, initial responses from the respondents were mixed and associated with 
reservations about the choices available. Their immediate choices of models revolved 
mostly around expected ranges, reflected especially so in the choices of fragrance bottle 
designs. More in-depth interpretive and qualitative evaluation of the choices was 
conducted by suggesting schemes and references to group the related keywords.  This 
study concludes by presenting a set of female preferences towards design and 
demonstrates how some directions can help designers enhance future gender-focused 
designs, specially paying attention to creating a new culture of self-awareness and well-
being in healthcare devices targeted for women. (Xue, Yen, 2006; Xue, Yen, 2007). 
Figure 4 shows the results of this study in relation to suggesting some female-focused 
attributes for framing the new strategy. 
 
 
Figure 4: Female Preferences from Pilot-study  
Another quantitative study (Xue et al., no date) was conducted through structured 
questionnaires to explore the differences in perception, intention, and acceptance level of 
new innovative FHA between different ages of women, with different influencing social 
backgrounds using an extended Technology Acceptance Model (TAM) entitled the 
Female-focused Acceptance Model (FAM). Their choices to design qualities and methods 
and information in handling FHA were also collected. The questionnaires were directly 
distributed in Singapore and 1071 female participants responded to this study (71.4% 
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response rate). Regression analyses were performed with SPSS 13 for Windows, SASS 
and Minitab to explain how different predictors may be correlated to each other in terms 
of significance.  
 
The result from this study revealed that to encourage women to adopt and use FHA, there 
is a need to communicate the potential usefulness of the applications to the user herself, 
and emphasize the ease of use of the possible technologies such as female-focused, user-
friendliness in self-management, not neglecting the importance of the technology in 
managing healthcare and personal well-being. To be more specific in encouraging women 
to use FHA, e.g. the pregnant, issues such as their past experience with medical devices 
and social status were highlighted. The specific requirements identified from the study for 
FDS consideration includes factors such as safety, confidentiality, manageability, 



























Figure 5: Preliminary FDS model.  
 
Most of the key factors identified from the studies have to do with emotion as they 
involve a relation between the user experiencing them and the particular healthcare device 
in discussion: one is afraid of something (e.g. the information system failure), proud of 
    Utilitarian 
  Communicative 
Safety 












something (e.g. the device symbolising their profile), concern with it (e.g. the accuracy) 
and so on (Frijda, 1994). All of the above information could be explained in words or 
shown in a statistical table, but neither of these has the same impact as relating the key 
concepts through a model (Saffer, 2007). Through a model, designers could easily see and 
demonstrate to others features users want to use and their possible extensions within the 
system (Saffer, 2007) (refer to Figure 5). The more perpetual factors revealed from the 
studies, i.e. manageability, safety, and self-care, and the background dimensions – 
communicative and utilitarian aspects were concluded to be the essential conditions for 
facilitating the design strategy. Due to the explorative nature of this strategy, and the great 
amount of variability involved in generating design possibilities with it, the current 
position for the factors versus the dimensions shown are not empirically determined.  
 
Words are an essential instrument for people to build connections between technology 
and emotion or affect. People need words to communicate to those who are interested in 
their systems; probably to allow some designs to communicate with users; to organize 
their own thoughts; and not least to articulate the intuitions that brought them into the 
area. The scale of difficulty to find a truly satisfying way of organizing should not be 
underestimated. The language that lies within is more complex than it looks. This gives 
rise to traps when designers forge ahead relying on a model which is appealingly simple, 
but which in fact conceals both the complexity of the language, real user concerns, and 
cultural context that the product should describe. Hence, a keyword analytical reference 
was undertaken to select the right adjectives for the new strategy, most importantly to 
match closest to the conclusions of the respective findings; it truly reveals the existence of 
a large body of knowledge.  
 
An appropriate design strategy is to help define and refine the prioritizing of the end 
user’s perspective on key issues on specific product facets and should provide as much 
relevant information as possible about the user’s product requirements in order to create 
the best solution, supplied easily within today’s information age. The FDS is eventually 
presented in a model using the acronyms ‘F.R.I.E.N.D’. The attributes within the model 
should be responsible for eliciting strong emotional responses from end-users and strong 
experiences would influence the end-users’ intention to pursue better health. However, it 
is important to invite some potential end-users to cooperate in an early stage of the 
process and making them aware of the importance of the decision-making phase that the 
design strategy will be more or less successful. The potential end-users of the strategy 
 9
who are most likely designers, researchers, and practitioners can offer valuable insights to 
the research team in expressing objective opinion as well as to provide positive as well as 
negative feedback. A survey filing card was sent through email to 5 designers who are in 
either interested or trained in the field of medical design.   
 
The result was a mutual consensus on the general context of the F.R.I.E.N.D. model and 
provided a profound insight into the underlying concerns of designers to implement this 
strategy into designing for women. The report that resulted from the interviews covered 
an expert analysis of the existing situation, the level of quick understanding, and the 
barriers to actual implementation and adoption. The interviews carried out were of great 
value for the design research team as they uproot problems and validate the entities, thus 
forming a thorough basis where creative impulses could materialise. Some parts of the 
model were revised based on the comments collected from how other designers 
understood things For example, the initial keywords forming the FDS were in the 
adjective form but it was suggested to use the noun form instead.  
 
4. Discussion 
                                  
 
Figure 6: Female-focused design strategy – F.R.I.E.N.D.  
 
Designing products to appeal to consumers’ emotions is an up and coming paradigm in 
the area of healthcare design research. However, it is not clear which aspects are needed 
in a female-focused design to drive female consumers’ emotions. The results of this 
    Utilitarian 
  Communicative 
Safety 
   Self-care  
Manageability 
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combination of review and studies demonstrated a strong relationship between design 
attributes of healthcare devices and female acceptance considerations. The ‘F.R.I.E.N.D’ 
model incorporates in it two background aspects – utilitarian and communicative. The 
utilitarian side represents the design to human physique, the product’s technical functions, 
construction, and production. The communicative side relates to the product’s ability to 
communicate with humans and to adjust to human perception. Such categorizations are 
familiar to some extent as they have been described in previous studies (Möno, 1997). 
Within the two aspects, some meaningful attributes are proposed distinguish factors 
related to the product itself, from influences related to the user’s identity and the brand 
identity (see Figure 6).   
 
Variables F.R.I tend to refer to 3 attributes important for a female-focused product, which 
in general aims to reflect its “user identity”. Such attributes make a product attractive 
because it can respond to the user’s wish to be affiliated to a group or on the contrary to 
be seen as different from a group of individuals. A product can facilitate this type of 
communication and inform others about individuality, status, ambitions, lifestyle and 
social standing. Variables E.N.D represent another 3 attributes related to the product 
itself, which can be directly related to the product’s intrinsic qualities, such as the 
product’s working principle, quality, and newness. Attributes related to the product itself 
may also be based on associations that refer to the product’s cultural context or to 
elements in its design that create affection for the product.  
 
In view of the above mentioned related studies and detailed systematic content analysis of 
relevant references in the previous literature review, it was suggested that in the 
background of the 6 attributes, the concepts of manageability, self-help, and safety should 
be mentioned as important considerations as they have also been strongly emphasized by 
the analytical conclusions from quantitative data. Manageability refers to the notion of 
being capable, managed or in controlled. 68.3% of women think manageability is 
important (Authors, 2007). Self-care refers to providing for or caring or the ability to 
provide for or care oneself without assistance from others. 79.9% of women think self-
care is important (Authors, 2007). Last but not least, safety refers to the state of being 
certain that adverse effects will not be caused by some agent under defined conditions. 
The six attributes are discussed below in length and should be taken as overlapping 
considerations in female-focused designs.  
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Firmness. It means the trait of being resolute, possessing much determination. According 
to the survey results, women intend to use FHA despite opinion from family and friends 
(no date). Women today want to be thought of as competent, capable, and in control of 
their lives. No doubt, they have embraced some ‘mannish’ attitudes. They are also 
organising their personal lives, interests and likings; demanding direct solutions to their 
problems. Women want to rely on strong designs which must demonstrate repeatedly that 
they have earned their recognition and some level of popularity and are up to the times. 
Some level of standardisation is expected in this sort of firmness that it may be used for 
comparison or bench-marking.  
 
Restraint. It means the state of being physically constrained. The “small is better” 
syndrome has permeated the female mentality from early times, and a variety of 
rationales have been used in attempts to explain it. The smaller size of the female physic 
due to anthropology, which becomes a feminine attribute, may have made it practical and 
psychologically sounder for women to prefer small things. Secondly, religious 
philosophies, social backgrounds, and even psychoanalytic traditions can be explained for 
creating some ‘pressure’ or phenomenon on women to only be accepted with smaller 
things compared to their counterparts (Elliott, 2002; Stoller, 1992). No doubt, religious 
teachings have played a significant role in the social propensity across different cultures 
to compact things down to their essence for women, to cater to both their attitudes and 
behaviour. These are just two of the many possible reasons why there appears to be a 
tendency for women to appreciate smaller things. The commercial advantages of 
miniaturisation have of course long been obvious. According to primary data collected, 
women value the size of their devices. 
 
Intricateness. In this context, it means an appreciation of elaborateness which is about the 
nicety of detail. Women show a distinct preference for more colour and graphics (Basow, 
1992), which refers to some expectations for finer detailing. The result from an 
interaction between biology and social environment may have resulted in social 
differences for women to notice tactile things a lot more than men. As females (or 
feminine and androgynous-sex-typed individuals) generally use more self-disclosure, 
display greater eye contact and smiling behaviour, have smaller personal space, and 
exhibit greater listening and attending skills than males (Rosenthal et al., 1979; Hargie, 
1997), this explains for them noticing intricate details more than their counterparts to 
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much extent. The results from authors generally support earlier research and justify for 
this expression here (2007).  
 
Empathy. It is about ready, sensitive comprehension of others’ states. Empathising is 
about spontaneously and naturally tuning into the other person’s thought and feelings and 
reading the emotional atmosphere between people. It is about effortlessly putting oneself 
into another’s shoes, sensitively negotiating an interaction with another person so as not 
to hurt or offend them in any way, caring for another’s feelings. There are many 
evidences to show the female brain as the empathiser, as well as appreciating others to 
empathise with her. Through sad looks, sympathetic vocalisations and comforting 
behaviour, women definitely show more comforting behaviour, even of strangers, than 
men do (Hoffman, 1977; Zahn-Waxler et al. 1992). Women tend to value the 
development of reciprocal relationships and appreciate the supportive experience that is 
derived from being in an equal relationship (Knight, Fabes, Higgins, 1989; Baumeister, 
Leary, 1995; Willingham, Cole, 1997). Women are much more prepared to share, express 
their views and feelings, thus encouraging different perspectives to emerge and 
knowledge exchanged (Maccoby, 1998). In Western culture, femininity has traditionally 
included features such as gentleness, patience, and kindness. To further support the need 
for empathy considerations, according to survey results, 76.2% of women value female 
user-friendliness and 33.2% of women expect some level of relational communication 
(Authors, no date). The type of empathy referred here can embrace the issue of 
confidentiality. 
 
Naturalness. It is to limit or produce the effect or appearance of nature but representing 
something real, not abstract or ideal. Four of five women admit to be feeling over-
whelmed by their current possessions and are eager for a less materialistic life (Kanner, 
2004). No doubt, women who previously hid their desire for things naturalistic and 
simple behind business suits are allowing it to reveal. As women grow increasingly 
comfortable with themselves, non-pressured femininity is making a comeback. Women 
show a preference for more rounded shapes, and favour informal rather than posed 
graphics (Zhang, Feick, Price, 2006). As this trend occurs, it means that design 
considerations with naturalistic pro-female qualities are close to the hearts of women and 
would be accepted quite readily. Similarly, the results Xue and Yen generally support 
earlier research and justify for this expression here (2007). 
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Dependableness. To be dependable means worthy of reliance or trust as well as consistent 
in performance. According to survey results, 64.6% of women expect the FHA to be 
useful, while 29.1% of them are concerned with the reliability of information. Especially 
so for women with their stereotypical associations that they tend to be more emotional 
and sensitive, and a chance that the medical device would be revealed in the public, the 
design needs to be both functional and socially dependable. In medical devices (artificial 
nature), being dependable means having it perform reliably time after time. They are to 
perform precisely according to expectation and these expectations may come from 
multiple sources: the advertisements and recommendations that lead consumers to buy the 
item in the first place or through well-known branding. Although medical devices are less 
likely to be status symbols because of their discrete use, they could nevertheless be 
chosen as group-identity objects. Before they are chosen as such, the product or 
application needs to be trustworthy enough. It should be one that users will take the time 
to examine and learn, discovering and using more features because they are not afraid that 
something bad will happen to them if they do.  
 
F.R.I.E.N.D. should 
• Improve insight into both the design problem and the design process 
• Contribute to a better end-product, connecting to good user experience is of top 
priority 
• Stimulate user information collected by improving the interpretation and 
communication process between client and designer: mutual agreement in 
selecting design alternatives within a common context – provider, user, health, 
design, home.  
 
The FDS is structured to fulfil diversity in designing: it can build assurances of variety 
and choice into its processes and products, and it can also be the source or catalyst for 
change. There are many dimensions in human diversity. They go beyond obvious 
differences such as race, age, physical abilities, and marital status. Less obvious 
dimensions include education, lifestyle, nationality, religious or political affiliation, 
organisational culture, and operator skills. It is believed that ripples around the attributes 
are about to create a wave that will change the experience of healthcare for the better. 
Understanding such diversity adds value in product design and use. Actual applicability 
and acceptability would have to be tested out in NPD processes of new innovations or in 
the pre-design process of a possible redesign project in order to see if requirements of 
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user value, product properties, and cultural factors related to design have been sufficiently 
considered. Figure 7 illustrates the semantic mood board of FDS with its basic attributes, 
which could be seen as a useful structure for making an inventory of emotional concerns 
and particular product focuses.  
 
 
Figure 7: Basic semantic mood board for F.R.I.E.N.D. 
 
Introducing the FDS to a NDP process can greatly impact the investigation of the market, 
leading to the development of a unique product design specification (PDS), which 
constrains and controls stages of concept design, detail design, and eventually 
manufacture. A further step to develop and enhance the strategy is to apply it to the NPD 
of an actual medical device for women’s health.  It is believed that FDS has the ability to 
create comfort and pleasure with healthcare devices in people’s lives because the 
attributes came forth based on human perception and acceptability including emotional 
reflections and responses. The FDS aims to be a quick and effective strategy which 
consists of various steps which can function on its own to advise designers depending on 
their cultural and social contexts. Depending on different eras and technological 
feasibilities that the product should incorporate, the emphasis of each attribute within the 
model may vary accordingly in the design (see Figure 8). 
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Figure 8: Flexibility of FDS.  
It aims to be sustainable on its own in the long run and dynamic enough to extract a 
diversity of parameters as well as differentiate possible markets (see Figure 9). The 
results obtained give indications for female-focused design parameters which can be in 
turn introduced to different target audiences amongst the female population. The question 
is how many the FDS support designers in manipulating the emotional, aesthetic, 
functional and social impact of their designs for women’s health. Although it does not 
offer anecdotal design principles, it does offer distinctions that can help designers to 
understand what female users in relation to their health think and provide a richer context 
for interpretation for gender-specific design.   
 
Figure 9: Dynamism of FDS 
It is envisaged that a designer who can define such areas presented in the FDS can use 












design. Emerging applications, designed with the female perspective in mind can reassure 
women emotionally to maintain health, to seek better quality of life, and to prolong life. 
When women are empowered with devices which inspire, care, and educate themselves 
about diseases, treatment options and management, it can help them move from 
knowledge to action, improving medical adherence and fostering fruitful communication 
with their health care providers. It is hoped that the applications of such a research 
outcome can help female consumers be more actively involved in seeking prevention and 
treatment in the near future, hence have the opportunity of deciding subsequent impacts 
which may improve on their own quality of life. The next possible further implication 
would be to apply FDS into designing a realistic healthcare product (for women’s health). 
In order to assess if there should be modifications, an evaluation study would be carried 
out from this new product creation, by asking participants to compare the new design 
alongside with existing healthcare devices of similar nature. The attributes may differ 
from product to product, but it is desired to know their relative importance empirically – 
if related to form, function, or usability. The validation of the next possible further 
research could use contentment and encouragement as meaningful predictors of purchase 




The result of this paper presents the most essential elements for understanding the 
adoption of female-focused design, in terms which can be exploited by designers of 
healthcare interfaces. The attributes for FDS are considered to be simple in application 
and the results are convincing despite the simplicity (for understanding even before 
executing). They are flexible and can be applied in any phase of the NPD process. This 
flexibility has made it unique and has the potential to expand beyond the realms of NPD 
into possibly other realms such as social and cultural ecology. FDS hopes to generate 
new design visions to offer essential and unique insights for designing healthcare devices 
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ABSTRACT  
The pursuit of a healthy lifestyle and self-care for better well-being due to the development of the 
education level and economic power of the female population, the advances of experiential design in me 
future healthcare, and the growing considerations of gender-specific concepts are the explanations for this 
research to take action towards establishing a new design strategy for developing devices meant for 
women’s health. These implications constitute the blueprint for further exploration and development of a 
Female-Focused Design Strategy (FDS). The data collection methods for synthesising the FDS comprised 
of extensive literature review and a mixed methodology of quantitative and qualitative survey studies. 
The analytical evaluation from the studies concluded with six attributes for initiating female-focused 
design – the F.R.I.E.N.D. model. This research outcome can reach out to two groups of users; user of 
method (designer) and user of application (female end-user). This paper presents the qualitative feedback 
from four designers who were introduced the FDS and asked to apply it to any stages of a design process 
for a personalised healthcare device for women in the self-care context. The common consensus from 
them was that the knowledge of user needs and aspirations as presented by FDS is valuable. It relates well 
in the idea generation stage and semantic analysis as it serves well to introduce what are the minimal 
underlying concerns of most women would be. The next possible further research is to know the relative 
importance of attributes empirically – be it related to form, function, or usability, so such information 
could interest designers in an intuitive and iterative manner. 
Keywords:  Design strategy, female user-product attributes, multi-disciplinary contribution 
1 INTRODUCTION 
The quality and effectiveness of design solutions rely, on a large extent, on the availability of information 
about the future users of new products. The findings discussed in this paper are based upon a research 
project (funded by the School of Design and Environment, National University of Singapore) that 
concentrated on the development of a design strategy based on qualitative and quantitative data to 
identify the perception and acceptance of women towards female-focused healthcare applications 
designed for them. It aims to offer insights on what aspects to take into account in satisfying the wishes of 
specific groups of women and integrate these better in the design process, thereby reducing the risks 
involved in designing for women.  
 
The objective of this paper is to introduce the outcome of the research project before - a Female-Focused 
Design Strategy (FDS) and present the qualitative feedback of the strategy when it is applied to the design 
process of Female-focused Healthcare Applications (FHA), targeted at women for a very important 
context – self-care.  An initial concept of the FHA was first introduced as the Mobile Health 
Communication Unit (MHCU) targeted for women’s health (Xue, 2005). Users may refer to the network-
based healthcare information system (IS) imbued into the MHCU for healthcare monitoring; information, 
and support. It was created with female-focused design qualities and emerging technologies that could 
help women understand and better manage their health. It was envisioned that such a dedicative device 
could empower different groups of women such as the pregnant who require prenatal and postnatal care; 
the non-pregnant who may be suffering from chronic illnesses or any others who may be particularly 
interested in recording their health management regimes (Denton, 2001; Millard & Fintak, 2002; Protti, 
2007). 
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2 EVIDENCES TO SUPPORT DESIGN FOR WOMEN’S HEALTH 
Home glucose monitors, customized wearable devices, mobile electronic patient records, wireless 
Internet-linked systems, and potentially "smart devices" that can "think" by themselves are converging to 
revolutionize self-care health systems in many countries, making it possible for people to play a greater 
role in maintaining their own health in search for self-care. In recent years, women’s clinical needs are 
also changing, mainly because so many of them are deferring childbirth in order to pursue higher 
education or a better career and  large numbers of women face problems with infertility as they have their 
families later in life (Waldron, 1997). Interestingly, women are significantly more likely than men to look 
for health and medical information (Miles 1991). Women now have more economic power and they 
demand that any new treatment options demonstrate cost-effectiveness. The convergence of these factors 
has resulted in making self-care for women a viable design opportunity today. There is a true demand of 
minimally invasive, cost-effective products to address the clinical needs of women (Waldron, 1997). Past 
research has suggested that users become attached to certain products, as they convey a personal and 
special meaning over and above the product’s functions (Dittmar, 1992; Picard, 1997; Jordon, 1999; 
Djajadiningrat, et al., 2000). However there is a lack of user-focused designs provide the kind of 
satisfaction and comfort which is therapeutic and desirable for the acute care of women.  It has often been 
debated that women have been ill-served by a male dominated product design arena. Women differ in 
terms of operation, perception and understanding of medical devices (Bren, 2005); hence an investigation 
between women’s acceptance of self-care applications specifically designed for them is essential. 
 
 
3 SYNTHESIS FOR A FEMALE-FOCUSED DESIGN STRATEGY (FDS) 
The FDS was formulated through three different means: (1) the reviewing of literature extensively where 
select theories from the domains of female gender psychology, characteristics of women, tasks, products 
and contextual matters are discussed, as well as conducting survey studies to gather primary data about 
women’s needs, perception, intention, and acceptance level pertaining to the design and use of FHA; (2) a 
qualitative pilot-study was carried out to investigate gender perception relating to product language, 
identity, and preferences (Xue & Yen, 2006; Xue & Yen, 2007); (3) a quantitative study (Xue et al., n.d.) 
being conducted through structured questionnaires to explore the differences in perception, intention, and 
acceptance level of FHA among different ages of women, with different influencing social backgrounds. 
Factors identified from these studies for formulating the FDS includes safety, confidentiality, 
manageability, standardisation, and trustworthiness.  
 
The results of this combination of review and studies, after going through a keyword analytical reference 
exercise, enabled the formation of the FDS through a model entitled ‘F.R.I.E.N.D’. It represents six 
attributes (i.e. firmness; restraint; intricateness; empathy; naturalness; and dependableness) among two 
dimensions (i.e. communicative and utilitarian) to allow for a great amount of variability involved in 
generating female-related design possibilities with it (See Figure 1).  In brief, women today want to be 
seen of as competent, capable, and in control of their lives. No doubt, they have embraced some 
‘mannish’ attitudes, organising their personal lives, interests and likings; demanding a firm attitude to 
issues surrounding them. Yet, the “small is better” syndrome has permeated the female mentality from 
early times, probably because of the female physic due to anthropology. The state of being physically 
restrained makes it practical and psychologically sounder for women. Next, women show a distinct 
preference for more colour and graphics (Basow, 1992), which refers to some expectations for finer 
detailing and intricacy. Women show more comforting behaviour, even of strangers, than men do 
(Hoffman, 1977; Zahn-Waxler, et al. 1992). Empathy is something they readily exercise, in being 
sensitive to comprehend the state of others. Women tend to show a preference for more rounded shapes, 
and favour informal rather than posed graphics (Zhang, et al., 2006). They get more comfortable with 
organic and natural forms. Last but not least, women choose products that are worthy of reliance; these 
products are expected to consistent in performance and more importantly be socially dependable.  More 
3 








details about the background analytical thought process of constructing these attributes and dimensions 
could be read from another paper (Xue & Yen, 2008).   
 
Designers tend to visualise concepts better through models and demonstrate to others features users want 
to use and their possible extensions within the system (Saffer, 2007). Although the current positioning for 
the attributes versus the dimensions shown are not empirically determined, they are considered to be 
overlapping notions in female-focused designs. The dark to light tones surrounding each attribute 
represents the ability for each attribute to vary in emphasis accordingly to what is needed for each 
particular design. A designer’s interpretation of the weightage of each attribute may vary across the 
colour gradient due to budget, client’s preferences, contextual and cultural differences. 
 
Figure 1 FDS – ‘F.R.I.E.N.D’ model 
4 METHOD 
Users have a point, but standards, measures, and methods have tended to be developed for designers’ use 
only. There is a need to evaluate the FDS on the whole as well as get feedback of the method generated 
from the strategy. The FDS was introduced to four fairly young designers – 3 industrial designers and 1 
interactive media designer. They were chosen as Garner and Duckworth (1999) found that recently 
graduated practising industrial designers consider themselves as poor researchers and would now view 
researching skills as an important aspect of design education. They were briefed on the explanation 
behind the different dimensions, background concepts, and attributes and were then asked to apply the 
FDS to any stages of a design process for a FHA. 
 
5 RESULTS  
A consistent comment made by all the four designers is that the knowledge of user needs and aspirations 
as presented by FDS is valuable for their designing processes. It relates well in the idea generation stage 
and semantic analysis for concepts as it serves well to introduce what are the minimal underlying 
concerns of most women would be. Designers find it difficult to dedicate time to conduct additional user 
research, particularly freelance designers, and perceived that they might ‘lose out’ when spending extra 
time and budget on user research. The fact that the formation of FDS is largely based on a quantitative 
survey of a substantial subject size, its value to contribute to the design process is credited for. Hence, 
FDS is seen as helpful for a starting point in “setting design for designing”. 
 
Sometimes clients are knowledgeable about the market and have pre-determined what they are looking 
for. They may insist on their perceptions, although the clients’ market research is often based upon sales 
figures. Designers have observed that perceptions about the need for user research are changing – 
reporting that designing now tends to be more market driven and that user research is being emphasised 
more strongly. It is seen as a quick and effective strategy which consists of various obvious steps which 
can function on its own to advise designers depending on their cultural and social contexts. 
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“If my client comes to me and I don’t know the answer…he’ll then go to someone else who does… he’ll 
say ‘just get on with the design work’…the designer is expected to know everything.” “It seems to be able 
to improve designing…I would be happy to try it with some training.” 
 
 However, after the designers were told of the large number size of subjects involved, they began to 
question on the quantification of survey results, which may have contribute to the loss of in-depth 
information, as vital insights into attitudes and perceptions of women may be filtered out in the process 
for generalisation and simplification purposes. “Using the model to generate new designs may be 
constraining… due to changing trends of society too…you end up doing what other people have in their 
imaginations… it’s up to the designer to push a bit further.” “I see the model being applied to a small-
scale study and still be useful, due to the opportunities for communication with users and the qualitative 
character of each attribute.” Deeper research into each attribute according to the product’s pragmatic and 
syntactic concerns is required for further product development. 
 
6 DISCUSSION AND CONCLUSIONS 
The FDS is meant to open up the current mentality of designers, so used to working on functional 
elements of a product and then considering the semantics for it. The ‘needs’ retrieved from end-users are 
summarised with broad terms in the FDS and they require ‘translation’ into designs by the designers. It is 
difficult for designers to describe their own designing process – partly because it varies from project to 
project, and mainly is intuitively driven. Such processes are difficult to articulate and analyse, as they 
tend to happen unconsciously. Design processes vary substantially between different product types 
(complex area or more focused targets), design tasks (incremental change or ‘blue-sky’), and individual 
approaches due to experience and training. The approach an individual designer may take to a design task 
may vary significantly from designer to designer. Although a large number of formalised techniques and 
systematic approaches are available, they are rarely applied as such. Although the attributes are meant to 
differ in emphasis from product to product, the next possible further research is to know their relative 
importance empirically – if related to form, function, or usability. Subsequently such information could 
still be used in an intuitive and iterative manner by designers. The FDS aims to be sustainable on its own 
in the long run and dynamic enough to extract a diversity of parameters as well as differentiate possible 
markets. The results obtained give indications for female-focused design parameters which can be in turn 
introduced to different target audiences amongst the female population. Although it does not offer 
anecdotal design principles, it does offer distinctions that can help designers to understand what female 
users in relation to their health think and provide a richer context for interpretation for gender-specific 
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APPENDIX C2: Survey 1 – Gender Preferences & Product                      
             Properties (Sept to Dec 2006) 
 
This short survey constitutes a study of a selection of existing objects/products currently on the market 
deemed particularly interesting for their various aspects of physical properties.  The purpose of this 
phase is to rate the appreciation such objects/products and to direct the quantification and measurement 
of product parameters for future systematic design approaches.  
 
I seek your kind assistance in completing this questionnaire based on your experience and honest 
opinion. There is no right or wrong answers. This questionnaire will take about fifteen minutes or longer 
to complete, and in any point if you feel uncomfortable or restrained to answer the questions, please 
withdraw immediately. All information provided by you will be kept in strictly confidential, and will be 
used only for the purpose of this academic research.  
 
There is no need to strictly require any personal information from you as the questionnaire is 
anonymous and solely on a voluntary basis. If you have any queries or, are interested to know the 
outcome of this study, please do not hesitate to contact me.  Many thanks for your valuable time and 
assistance in completing this questionnaire. Your participation and assistance is highly appreciated in 
making this study successful.  
 
Xue Lishan, Agnes.  
Research Scholar. Industrial Designer.  
National University of Singapore, Department of Architecture 
Email.   g0500826@nus.edu.sg 
             judec@pacific.net.sg  






































Please list number code starting from your best choice to worst, under each of the required 
categories. If you wish to suggest other models deem attractive to you, please feel free to visit 
http://shopping.yahoo.com/ under Electronics > Cell Phones for more options. 
 
 Properties Mobile Phones KEYWORD 
for first and 
last choice
C1. Form or shape  
Please state personal comments 
regarding this choice.                 Æ 
Your ideal colour would be:  
 
 
C2. Functional - Ways of 
using, activating, and the 
interface of the product 
 
  
Please state personal comments 
regarding this choice.                Æ 
  
C3.  Social – feel cool or 
stylish to you 
 
  
Please state personal comments 
regarding this choice.                Æ 
 
Your ideal colour would be:   
 
                   1                                        2                                       3                                 4                                     5                  















Please list number code starting from your best choice to worst, under each of the required 
categories. If you wish to suggest other models deem attractive to you, please feel free to visit 
http://shopping.yahoo.com/ under Electronics > mp3 players for more options. 
 
 Properties Mp3 Player KEYWORD 
for first and 
last choice
C1. Form or shape  
Please state personal comments 
regarding this choice.                 Æ 
 
Your ideal colour would be:  
 
 
C2. Functional - Ways of 
using, activating, and the 
interface of the product 
  
Please state personal comments 
regarding this choice.                 Æ 
 
  
C3.  Social – feel cool or 
stylish to you 
 
  
Please state personal comments 
regarding this choice.                 Æ 
 
Your ideal colour would be:   
 
1                                        2                               3                                            4                                        5                  






















Please list number code starting from your best choice to worst, under each of the required 
categories. If you wish to suggest other models deem attractive to you, please feel free to visit 
http://www.fragrancenet.com/f/net/index.html?mv_pc=goPERF under Women’s Fragrances or 
Men’s Fragrances for more options. 
 
 Properties Fragrance Bottle KEYWORD 
for first and 
last choice 
C1. Form or shape  
Please state personal comments 
regarding this choice.                 Æ 
Your ideal colour would be:  
 
 
C2. Functional - Ways of 
using, activating, and the 
interface of the product 
 
  
Please state personal comments 
regarding this choice.                 Æ 
  
C3.  Social – feel cool or 
stylish to you 
 
  
Please state personal comments 
regarding this choice.                 Æ 
 
Your ideal colour would be:   
        
     1                                        2                                 3                                              4                                          5                  














Your personal particulars 
 
Sex: Male / Female (Please delete according.) 
 
What is your age? (Please copy and paste using this tick symbol [√ ] ). 




If you wish to be contacted in the future to participate for more design research study, please 
leave down the following details. 
 
Name:       
 
HP:   
 
Email:  
       
If you can suggest another friend of yours who might be willing to participate in this survey, 
please provide his/her contact details. 
 
Name:       
 



































APPENDIX C3: Interview Summary (Mar 2006) 
Semi-structured interviews were carried out with the aims to improve on the design of the 
actual questionnaire and seek qualitative feedback for the design of the potential SIS. Forty-
five women aged from 22 to 58 were interviewed, and each session with the individuals 
varied in length from 10-35 minutes. The general objectives of these interviews were to:  
• Pilot test and gather first impressions of the design of the questionnaire which was to 
be sent out later in the study.  
• Allow women the opportunity to share their experiences of adopting to personalized 
healthcare applications 
• Encourage women to talk about how informed they feel, and how easy or difficult it 
is for them to get health information in relation to the option of the SIS.  
• Assess language and literacy needs, for preparation to approach non-English speaking 
respondents. 
Modifications were made based on their reaction and comments, for example to include a 
neutral option in the questions with Likert scale choices.  Some comments on the SIS, more 
specifically relating to a futuristic female-oriented medical device design were recorded 
during interviews with the women. When they were given the idea of owning a female-
focused personal healthcare device, the overall first impressions were positive; the women 
liked the idea of a dedicated device giving information; they said they wanted this kind of 
information; they said the interface appears to contain information they had not had before; 
they liked the presentation. This implied that a proper description of the SIS needs to be 
delivered to the respondents in the questionnaire In general, most women made suggestions 
about implementing more pictures and possibly even user storyboards. However, this 
suggestion was not taken as it may be distracting and probably introduce some biasness when 
implementing a graphical representation of what the SIS could possibly look like. Others also 
made constructive criticisms if the dissemination of informed choice through the SIS can 
improve or worsen healthcare experiences, although these interviewees were generally keen 
to know about healthcare and in choosing their physician.  
Those who were pregnant before, indicated their wish to relate the device’s information to 
their own experiences, particularly their experience of labour pain relief and lack of choices. 
This coincided with a study conducted by Brown and Smith (2004) More than 60% of the 
interviewees (28 out of 45) said that the SIS should be useful as they claimed that they tend to 
forget matters (McCarthy 2003) and a personal health monitor could keep them in check. 
Getting “something reflective and personal from the SIS” was particularly appreciated (at 
least 10 of them mentioned the word ‘personal’). For 80% of the interviewees, it was the first 
time they hear of such a design innovation although at the back of their minds, they had 
always longed for the realization of such a concept.  
 
'To be honest I didn't know where to get a somewhat recording machine that covers 
everything about your own health and get you thinking about it.'  
                                                                                                                                  Subject 03 
 
Most of the interviewees (n=29) search for health information and advice through friends or 
relatives and by surfing the Internet. Hardly any of them (n=1) consult their partners, stating 
that they would not, unless he is a medical officer or pharmacist.   
 
'Sometimes I hear about certain methods in parenthood classes but it's not a common thing to 
talk about with friends unless they have the same experiences and such techniques were never 
really backed up by someone in the hospital' I have to find out more online.’ 





                                                                                                                                Subject 17 
 
Some women (n=4) commented on how the contents and structure of the healthcare leaflets 
they received before were useful and probably applicable to the software programme of FHA:  
 
'I do not like interfaces that are overly intelligent but end up all confusing, rather I like the 
way some leaflets sets out advantages and disadvantages, it's easy to understand.'  
 
                                                                                                                                Subject 38 
 
A small fraction of the interviewees (n=7) regarded some information in leaflets as nothing 
new and/or disturbing, quite a number reflected (n=32) their demand of the availability in 
home ultrasound for prenatal care so as to allow them to see their babies and to feel reassured 
that they were all right. If the device could implement this aspect perfectly, it is positive and 
sufficient enough to overshadow any of the less benign information in the device. Although 
all of the interviewees’ basic demographics and comments were recorded, actual names 
would not be mentioned. Likewise the data from the actual questionnaire would be kept 
anonymous and all information would only be used for the purpose of this academic study. 
 
Interestingly, despite long-time stereo-typical debates about women being the more emotional 
counterpart and often look out for that personal touch in consumer products (Rice 2006), 17 
of the women interviewed did not think that they require emotional or psychological 
interaction qualities in a FHA ‘smart healthcare device’. When women use electronic devices, 
they think of them as similar to an appliance, while men may think of them as similar to a 
friend (Tingley and Robert 1999). It is important to collect such qualitative information as 
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APPENDIX C4: Refinement to Actual Questionnaire (Apr 2006) 
 
Modifications were made to the original TAM for better suitability to the study requirements. 
Based on the findings compiled from the initial inquiry, two separate evaluative sessions for 
the refining of the questionnaire, a series of discussion with relevant experts, and an interview 
with a professional Medical Educationist1, changes were made to the original questionnaire 
repeatedly to assure content validity.  
 
The changes made to finalize the SIS questionnaire consisted of: 
 
1) The inclusion of two additional questions to the output quality variable based on 
information ascertain from the previous discussion groups’ feedback. The individual 
questions which make up the output quality construct was previously written as current  
Internet-based health information, then later was rephrased as current technological system-
based health information, due to the fact that not every respondent goes online to search for 
health information. By mentioning ‘Internet-based’ may be restrictive to some extent. 
 
2) Rewording of all sentences to incorporate the nomenclature of and the word ‘women’ to 
questions where applicable. This change was needed in order to standardize the fluency of the 
text in the questionnaire and enhance response rate. 
 
3) Changing the verb tense of some sentences to future tense rather than present tense. For 
example, the perceived usefulness and perceived ease of use variables make assumptions that 
subjects have some experience with the technology in question. It was appropriate to change 
the verb tense for the pretest because usefulness and ease of use is speculative.  
 
4) The original questionnaire uses a 4 point Likert-type scale as the Likert-type scale is easy 
for tabulating mean distribution. A 4-point scheme would ‘force’ an answer and avoid 
neutrality of opinion, and this suggestion was based on prior literature review and the 
applicability to this context as it is important to get more precise answers for product 
development and functional implementations later in the research study. However due to the 
inconsistency of response for some sections within the questionnaire, the Likert-type scale 
was changed from a 4-point to a 5-point. Some participants needed a neutral opinion when 
they do not know how to answer the statement, or else they might avoid answering and this in 
turns would make a score-sheet go to waste. With a odd-number of categories, it implies that 
it could allow for neutral score positions. Respondents were asked to check the response 
which best described their level of agreement with the statements, where (1= strongly 
disagree, 2 = disagree, 3 = neutral, 4 = agree and 5 = strongly agree). 
 
6) Some statements are worded in alternative directions, so that anyone who agrees all the 
time appears to answer inconsistently or to have a contradictory opinion. This is to avoid the 
problem of the response set, which is the tendency of some respondents usually agreeing out 
of laziness or a psychological predisposition. In general, questions were phrased as simple as 
possible and to the point (around 12 words or less).  
 
7) Constructs of FAM were randomly sequenced on the questionnaire to reduce potential 
ceiling or floor effect that induces monotonous responses to constructs designed to measure 
the degree of acceptance of the SIS. This is a caution against respondents who can foresee and 
predict the layout of the constructs, hence answer by the response set. However, questions 
                                                 
1 Dr. Dujeepa D. Samarasekera MBBS, MHPE (Maastricht) – Education Fellow, Medical Education Unit, NUS. 
He is a Medical Educationist with nearly ten years of experience as an academic in Sri Lanka and Holland. 
Through the interview with him, he gave suggestions regarding different sampling approaches, the survey format, 
and pointers for pilot-testing as he has much prior experiences in designing surveys for healthcare institutions. 





within each construct are not required to be randomly sequenced as this jumbles up the 
reliability of the construct and will affect the value of the Cronbach’s Alpha (Neuman 1997).  
 
8) Ticking a particular box, or stating yes, no, or maybe can make respondents want to 
explain their answer, and such free text annotations may add richly to the quantitative data 
(Boynton 2004). By inserting a free text box at the end of the questionnaire (or even after 
particular items or sections) will be helpful to get some qualitative feedback. However, one 
must plan in advance how to analyze these data (drawing on the skills of a qualitative 
researcher if necessary). 
 
9) It was noted that some participants need instructions (perhaps with examples) on how to 
complete free text items in the same way as they do for closed questions. However, this 
suggestion was not taken as it may be distracting and probably introduce some biasness when 
implementing a graphical representation of what the SIS could possibly look like. 
 
10) The issue of anonymity was previously mentioned by the interviewees. Hence the actual 
questionnaire does not require participants to enter any personal particulars such as name or 
contact (i.e. phone number or email), and it will be distributed in hardcopy format as this 
leaves little chance of traces compared to electronic versions.  
 
The original questionnaire consists of only questions under FAM and some other general 
questions to identify the influencing variables such as age and education. However more 
sections were proposed to be added to the questionnaire to enable the research to consider 
other external predictor for analytical purposes. Out of which, a section was to include a 
series of questions concerning how information were learnt by lay-users while using medical 
devices in the past and what information will they look out for if they own the SIS. It was 
aimed to find out what may cause possible stress for the lay-user. Since there is a clear 
absence of research on this topic and serious concern about future medical device education 
for female lay-users for safety and improving quality of healthcare, this series of questions led 
to an extension of the work to examine usage and knowledge of medical devices, which may 
reduce the likelihood of error for women in the future. According to the expert’s opinion, to 
complete the entire questionnaire may seem lengthy for some respondents, hence the 
placement of sections was reshuffled and the layout restructured several times to ensure much 
interest was still intact till the full completion of the questionnaire. It was proposed to 
renamed the SIS as the Female-focused Healthcare Application (FHA) so female respondents 





















APPENDIX C5: Survey 2 – Perception and Acceptance of Female-  
             Focused Healthcare Applications (FHA) (Sept     
             2006 to Mar 2007) 
 
I am conducting a postgraduate Design research on “Designing Medical and Healthcare 
equipment for Enhancing Female- focused Care”. It is an effort to understand the 
adoption, implementation process and issues for the successful implementation of women 
centred-care values into healthcare devices for female patients/clients from the Industrial 
Design perspective.  
  
This is an exercise that is intended to identify the list of preferred women health topics critical 
for the interface and software of future Female-focused Healthcare Applications. It will be 
helpful in understanding and caring for the different aspects of women’s health care needs, 
possibly reducing future healthcare cost. 
 
I seek your kind assistance in completing this questionnaire based on your experience and 
honest opinion. There is no right or wrong answer. This questionnaire will take about fifteen 
minutes or longer to complete and in any point if you feel uncomfortable or restrained in 
answering the questions, you may withdraw from completing. All information provided by you 
will be kept strictly confidential, and will be used only for the purpose of this academic 
research.  
 
There will be no need to require any personal information from you as the questionnaire is 
anonymous and solely on a voluntary basis. If you have any queries or, are interested to 
know the outcome of this study, please do not hesitate to contact me.  Many thanks for your 
valuable time and assistance in completing this questionnaire. Your participation and 
assistance is highly appreciated in making this study successful.  
 
Xue Lishan, Agnes.  
Research Scholar. Industrial Designer.  
National University of Singapore, Department of Architecture 
Email.   g0500826@nus.edu.sg  




















Most questions require you to tick the appropriate box, one choice for each question. 
Please answer all parts to all questions. If additional answers are required, it will be indicated. 





(Please copy and paste using this tick symbol [√ ] ). 
 
1. What is your age?  
[   ] 21 -24      [   ]   25 -34       [   ] 35 – 44     [   ] 45 -54    [   ]   55 – 64    [   ]   65 or older 
 
2. What is your highest educational qualification?  
 
[   ]     Primary  
[   ]     Secondary  
[   ]     Diploma 
[   ]     University first degree 
[   ]     University postgraduate diploma/degree  
3. Are you currently working? 
 
[   ]      Yes    Please state job title:  
[   ]      No          
  
4. Are you married? 
[   ]    Yes   Please state your age at marriage.  
[   ]    No     
5. Have you any children?  
[   ]    Yes   Please state the age of your first pregnancy.  
[   ]    No     
6. Are you pregnant at this moment?  
[   ]    Yes 
 
[   ]    No     
 
7. Which of these two statements best describe your current health status?  
 
[   ]    I have a chronic disease or medical condition that requires prescription medication,  
          regular visits to the doctor, and/or special tests. 
 
[   ]    I do not have any chronic disease or medical condition. 
8. Have you sought health information from the Internet before?  
 
[   ]    Yes 
 



















9. Which of the following reasons motivated/motivates you to seek health information  











Diagnosed with new specific health problem; ongoing medical 
condition; prescribed new medication or treatment 
 
[     ] [     ] [     ]
Not have time to visit physician 
 
[     ] [     ] [     ]
Unable to get a referral or appointment with doctor 
 
[     ] [     ] [     ]
For someone you know diagnosed with a new health problem 
 
[     ] [     ] [     ]
To self-diagnose or treat a medical condition on your own,  
without consulting your doctor 
 
[     ] [     ] [     ]
To look for information about a sensitive health topic that is  
difficult to talk about 
 
[     ] [     ] [     ]
To look for information about a particular doctor or hospital [     ] [     ] [     ]
 




“Patients are now guided by high-speed search engines using intelligent agent 
software systems to sort through health information. These technological systems, for 
example the Internet, sometimes include personalized navigation tools that store information 
derived from previous interactions with the patient so as to enhance future searches. 
Increasingly sophisticated medical services and products are accessible and available 
through purchase online.” 
 
Please answer questions 10 to 13 based on your opinion of current technological 
healthcare systems despite whether you have direct experience with them or not. 
 
  strongly  
disagree 
disagree neutral agree strongly  
agree 
10. The quality of consumer 
health information on 
current technological 
systems is high. 
 
[     ] [     ] [     ] [     ] [     ] 
11. The quality of information 
about women’s fertility 
currently on current 
technological systems is 
high. 
 
[     ] [     ] [     ] [     ] [     ] 
12. The quality of prenatal and     
post-natal information on 
current technological 
systems is high. 
 
[     ] [     ] [     ] [     ] [     ] 
13. I expect the health 
information quality provided 
by future technological 
[     ] [     ] [     ] [     ] [     ] 





systems to be high. 
 
 “Women in the future will be empowered by Female-focused Healthcare 
Applications (FHA). “Smart healthcare devices”, that “think” for themselves, designed with 
the female user needs will be made available in the market. The idea of a personalized, 
dedicated health device, which can inform the user regularly on her diagnosis, treatment, 
medication and expected results, so as to facilitate her participation in the health decision and 
care process will be a reality. The confidentiality of your medical records is protected and 
access is limited to the health care professionals involved in your care.”  
 
FHA includes home and self-healthcare innovations such as customized wearable devices, 
electronic patient records, and wireless Internet-linked systems--all expected to deliver 
convenient, user-friendly, intelligent healthcare in the non-hospital environments. 
 
  strongly 
disagree 
disagree neutral agree strongly  
agree 
14. Assuming that significant 
barriers to the use of FHA 
are overcome, I intend to 
use FHA. 
 
[     ] [     ] [     ] [     ] [     ] 
15. If significant barriers did not 
exist, I predict I would use 
FHA. 
 
[     ] [     ] [     ] [     ] [     ] 
16. FHA could increase my 
productivity in my daily 
health management routine. 
 
 
[     ] 
 
[     ] 
 
[     ] 
 
[     ] 
 
[     ] 
17. FHA could improve the 
quality of healthcare for me. 
  








[     ] 
 
[     ] 
 
[     ] 
 
[     ] 
 
[     ] 
19. FHA could be useful in my 
daily health management 
routine. 
 
[     ] [     ] [     ] [     ] [     ] 
20. My interaction with FHA will 
be clear and 
understandable. 
 
[     ] [     ] [     ] [     ] [     ] 
21. FHA will be easy to use.  
 
[     ] [     ] [     ] [     ] [     ] 
22. Interacting with FHA will not 
require a lot of mental effort. 
 
[     ] [     ] [     ] [     ] [     ] 
23. It will be easy to get FHA to 
do what I want them to do. 
 
[     ] [     ] [     ] [     ] [     ] 
24. FHA could reduce the cost 
of my healthcare. 
 
[     ] [     ] [     ] [     ] [     ] 
25. 
 
The implications of using 
FHA will be apparent to me. 
 
 
[     ] [     ] [     ] [     ] [     ] 






  strongly  
disagree 
disagree neutral agree strongly  
agree 
26. I would have difficulty 
explaining why using FHA 
may or may not be 
beneficial. 
 
[     ] [     ] [     ] [     ] [     ] 
27. I believe I could 
communicate to others the 
results of using FHA. 
 
[     ] [     ] [     ] [     ] [     ] 
28. Having FHA will be a status 
symbol. 
 
[     ] [     ] [     ] [     ] [     ] 
29. Women who use FHA have 
more prestige than those 
who do not. 
 
[     ] [     ] [     ] [     ] [     ] 
30. Women who use FHA have 
a high profile. 
 
[     ] [     ] [     ] [     ] [     ] 
31. People who influence my 




[     ] 
 
[     ] 
 
[     ] 
 
[     ] 
 
[     ] 
32. People who are important to 
me think I should use FHA. 
 
 
[     ] 
 
[     ] 
 
[     ] 
 
[     ] 
 
[     ] 
Section 2: Patterns of Medical Device Use and Reasons for Stress 
 
33. Do you have any past hands-on experience with medical or healthcare devices? 
     (Examples may be thermometers, home pregnancy test kits or blood pressure meters.) 
 
[   ]    Yes   Please state the name and type of product.  
 
 
[   ]    No    (Please skip question 34 and proceed to answer question 35.) 













Read the user instruction manual 
 
[     ] [     ] [     ]
Read product literature accompanying the device 
 
[     ] [     ] [     ]
Consult the policy and procedure manual 
 
[     ] [     ] [     ]
Trial and error (self-taught) 
 
[     ] [     ] [     ]
Receive instruction from demonstration sessions at the 
polyclinic/hospital 
 
[     ] [     ] [     ]
Receive instruction from someone close e.g. family/friends 
 
[     ] [     ] [     ]
 





Receive instruction from your family doctor [     ] [     ] [     ]
Continuation from Question 34   
 









Watch the complimentary DVD  
 
 
[     ] 
 
[     ] 
 
[     ] 
Listen to the complimentary CD                                                   [     ] [     ] [     ]
 
35. Which of the following could make you feel stressed when handling a medical or  














[     ] [     ] [     ] [     ] [     ] 
Remembering the operation system 
 
[     ] [     ] [     ] [     ] [     ] 
Uncertainty about using the 
equipment properly; such as how to 
interpret data accurately 
 
[     ] [     ] [     ] [     ] [     ] 
Arrangement of controls, keypads, 
info presentation, symbols,  alarms 
 
[     ] [     ] [     ] [     ] [     ] 
Uncertainty about the accuracy and 
reliability of the data recorded in 
device 
 
[     ] [     ] [     ] [     ] [     ] 
Damaging the device 
 
[     ] [     ] [     ] [     ] [     ] 
 
 
36. If you do own a FHA “smart” healthcare device, which of the following information  
      would you wish to know about the product? 
 
 














[     ] 
 
[     ] 
 
[     ] 
 
[     ] 
 
[     ] 
 
[     ] 
[     ] 
 
[     ] 
 
[     ] 
How to know if it is working properly 
 
[     ] [     ] [     ]





How to respond to alarms 
 
[     ] [     ] [     ]
Continuation from Question 36   
 








Patient factors that indicate use 
 
[     ] [     ] [     ]
How to trouble-shoot minor problems with it 
 
[     ] [     ] [     ]
Safety features 
 
[     ] [     ] [     ]
Its limitations 
 
[     ] [     ] [     ]
Whom to notify if it malfunctions  
 
[     ] [     ] [     ]
Patient factors that contraindicate use  
 
[     ] [     ] [     ]
Potential hazards for user  
 
[     ] [     ] [     ]
How to document machine malfunction  
 
[     ] [     ] [     ]
How to perform routine maintenance 
 
[     ] [     ] [     ]
Scientific principles on which it is based  
 
[     ] [     ] [     ]
Section 3: Women’s Health Priorities 
 
37. What are the health topics you would want to install in your FHA “smart”  














[     ] [     ] [     ] [     ] [     ] 
Alcohol dependence 
 
[     ] [     ] [     ] [     ] [     ] 
Allergic medications 
 
[     ] [     ] [     ] [     ] [     ] 
Asthma 
 
[     ] [     ] [     ] [     ] [     ] 
Breast Care 
 
[     ] [     ] [     ] [     ] [     ] 
Cigarette use counseling 
 
[     ] [     ] [     ] [     ] [     ] 
Depression 
 
[     ] [     ] [     ] [     ] [     ] 
Diabetes  
 
[     ] [     ] [     ] [     ] [     ] 
Family planning/contraception 
 
[     ] [     ] [     ] [     ] [     ] 
Headache 
 
[     ] [     ] [     ] [     ] [     ] 
Heart Diseases 
 
[     ] [     ] [     ] [     ] [     ] 
Hypertension 
 
[     ] [     ] [     ] [     ] [     ] 
Low back pain (Acute) 
 
[     ] [     ] [     ] [     ] [     ] 







[     ] [     ] [     ] [     ] [     ] 















[     ] [     ] [     ] [     ] [     ] 
Upper respiratory infections 
 
[     ] [     ] [     ] [     ] [     ] 
Urinary tract infections 
 
[     ] [     ] [     ] [     ] [     ] 
Vaginitis and Sexually transmitted 
disease (STDs) 
 
[     ] [     ] [     ] [     ] [     ] 
Your medical History [     ] [     ] [     ] [     ] [     ] 
 
Section 4: Design Features for a Female-focused Medical Device 
 





Yes Maybe No 
Advance technologies  
 
[     ] [     ] [     ]
Female user-friendliness 
 
[     ] [     ] [     ]
Self-management 
 
[     ] [     ] [     ]
Integrated decision support with doctors 
 
[     ] [     ] [     ]
Handheld size 
 
[     ] [     ] [     ] 
Emotional/psychological interaction 
 
[     ] [     ] [     ]
Customizable features  
 
[     ] [     ] [     ]
























APPENDIX C6: Qualitative Data from Non-Structured                         






Education Other health concerns 
21-24 6 University Slight  endocrinopathy 
21-24 7 University Gastritis, duodentis, diet, fitness routine 
21-24 70 Diploma Thyroid 
21-24 121 University Menstrual data 
21-24 123 University Eye disease, eyesight 
21-24 143 University Projected ailments based on current health status, due to accumulated 
liver damage, stress 
21-24 145 Secondary Dental care 
21-24 147 University Diet 
21-24 149 Diploma Thyroid, immune system level 
21-24 175 University Menstrual dates 
21-24 252 University Blood pressure, cholesterol levels 
21-24 285 Diploma Skin care, looking & feeling young 
21-24 313 University Sports injury, muscular aches, CPR/BCLS guides 
21-24 338 Diploma Blood disorder/ e.e anaemia, tualasumia 
21-24 343 University Gastric condition. E.g. irritable bowel diseases 
21-24 344 University Stress & Vaccinations 
21-24 358 Diploma Eye care 
21-24 367 University Skin care, diet recommendations 
21-24 369 University Blood cholestrol level 
21-24 374 Postgrad Orthopedic 
21-24 565 Diploma Gynaecology, postnatal, general medicine 
25-34 10 University Dietary, nutrition 
25-34 16 Postgrad Child healthcare & development 
25-34 19 University Drug information & its potential side effects 
25-34 20 Postgrad Menstrual calendar, migraine record, eye sight 
25-34 152 University Muscle cramp aches 
25-34 158 Diploma Health supplements for bones, joints, etc 
25-34 171 Postgrad Diseases/disorder in children. E.g. Autism, etc  
25-34 172 Postgrad Thyroid 
25-34 194 Postgrad Daily weather update, pollen count for people who have pollen allergy 
25-34 206 Postgrad Kidney failure, diabetes, fat analysis 
25-34 241 Secondary Eyes 
25-34 255 Diploma Diet balance, advice about high exercise to take 
25-34 273 Secondary Cancer indicator, scan and able to detect 
25-34 297 Diploma High blood pressure & relevant connections 
25-34 298 Diploma Cancer 
25-34 328 University Weight management & obesity tracking 
25-34 336 Postgrad Blood pressure 
25-34 350 University Nerve related disorder 
25-34 355 University Chronic conditions 
25-34 384 Postgrad Infections, emnphatic, rise in temp, muscle injury 
25-34 405 University Cholesterol & wound dressing care  
25-34 410 Diploma Cancer 
25-34 422 Diploma Latest current treatment & medicine use for chronic disease 
25-34 699 Postgrad Children illness 
25-34 712 Diploma THBSO 
25-34 856 Postgrad Children illness 
25-34 875 Secondary Common infant problems 
25-34 917 University Dietary habits, weight management, cholesterol  
35-44 29 University Thyroid 
35-44 132 Secondary Low blood 
35-44 164 University Cyst & fibroid, ovary, fallopian tube 





35-44 177 Diploma Allergy to ladies’ products 
35-44 339 University Thyroid & arthrities  
35-44 446 Diploma Home care, alternative medicines 





Education Other health concerns 
35-44 455 Secondary Hyperipidaemic 
35-44 470 Diploma Reminder to take medicine 
35-44 656 Diploma HIV 
35-44 717 Postgrad Parenting, information about children’s health 
35-44 1024 University Menstrual, periods, complications, menopause, cancer 
35-44 1045 University BMI, calorie intake, diet advice 
35-44 1064 Postgrad Antiphospholipid syndrome 
45-54 45 Secondary Menopause 
45-54 102 Secondary Colonlogy  
45-54 117 Primary Weight management 
44-54 265 Postgrad Menopausal related problems, problems affecting elderly 
45-54 278 Postgrad Diet 
45-54 308 Diploma Cholesterol and methods to reduce it 
44-54 353 Diploma Dementia, post trauma stress disorder, autism 
45-54 477 Postgrad Gynaecology history, thyroid. Auto-immune diseases, osteoporosis, 
arthritis, sports-related 
45-54 484 Secondary Cancer, menopause, andropause 
45-54 489 Secondary Mental health 
45-54 504 Postgrad Thyroid, skin, osteoporosis, arthritis, teeth, hair loss 
45-54 588 Diploma Menopause, use of HRT 
45-54 664 University Aging problems, menopause 
45-54 670 Secondary Breast cancer 
45-54 675 University Colorectal ailments 
55-64 526 Secondary Hepatitis B & C  
55-64 562 University Infant bathing, common childhood diseases, national immunization 
>65 279 University Cancer markers 































APPENDIX C7: Confidence Levels of Survey 2 
 
Tables A1-3   
Main effects (with 95% CIs) from a linear regression model predicting intention to use 
 
 Women (n=1071) 
 β P 95% CI
Age .038 .084 (-0.002,0.078) 
Education .065 .006 (0.021,0.109) 
Experience 
with med pdt .035 .081 (-0.004,0.074) 
IMG -.018 .641 (-0.094,0.058) 
OQ  .104 .001 (0.046,0.162) 
PEOU  .184 .001 (0.080,0.288) 
PU  .544 <.001 (0.457,0.631) 
Seek health 
info online .041 .058 (0,0.082) 
SN  .028 .445 (-0.043,0.099) 
R square .551 N.A. N.A. 
 
 Non-pregnant (n=716) Pregnant (n=355) 
 β P 95% CI β P 95% CI 
Age .026 .384 (-0.033,0.085) .057 .052 (-0.001,0.115) 
Education .083 .010 (0.024,0.142) .042 .247 (-0.031,0.115) 
Experience 
with med pdt .053 .048 (0,0.106) .013 .673 (-0.045,0.071) 
IMG -.042 .398 (-0.137,0.053) .031 .644 (-0.099,0.161) 
OQ  .145 <.001 (0.069,0.221) .020 .586 (-0.052,0.092) 
PEOU  .164 .017 (0.032,0.296) .245 <.001 (0.117,0.373) 
PU  .502 <.001 (0.395,0.609) .604 <.001 (0.479,0.729) 
Seek health 
info online .041 .140 (-0.013,0.095) .016 .579 (-0.043,0.075) 
SN  .025 .585 (-0.065,0.115) .009 .895 (-0.109,0.127) 
R square .454 NA N.A. .714 NA N.A. 
 
 Healthcare (n=241) Non-Healthcare (n=830)
 β P 95% CI β P 95% CI 
Age .062 .185 (-0.028,0.152) .023 .356 (-0.028,0.073) 
Education .097 .061 (-0.004,0.198) .057 .035 (0.005,0.108) 
Experience 
with med pdt .045 .276 (-0.033,0.123) .029 .212 (-0.016,0.074) 
IMG -.022 .831 (-0.190,0.147) -.021 .605 (-0.100,0.057) 
OQ  .056 .337 (-0.050,0.162) .116 .001 (0.048,0.185) 
PEOU  .200 .008 (0.064,0.355) .182 .003 (0.065,0.300) 
PU  .565 <.001 (0.431,0.698) .538 <.001 (0.446,0.629) 
Seek health 
info online .025 .572 (-0.056,0.106) .043 .092 (-0.007,0.093) 
SN  .052 .558 (-0.106,0.211) .028 .478 (-0.051,0.107) 
R square .590 NA N.A. .544 NA N.A. 
 
Tables B1-3 
Main effects (with 95% CIs) from a linear regression model predicting perceived usefulness 
 
 Women (n=1071)
 β P 95% CI 
Age  .015 .520 (-0.030,0.060) 
Education .082 .003 (0.030,0.134) 
Experience 
with med pdt .010 .671 (-0.035,0.055) 
IMG  .091 .035 (0.010,0.172) 
PEOU  .385 <.001 (0.322,0.448) 
RD  .538 <.001 (0.473,0.603) 
Seek health 
info online .076 .002 (0.028,0.124) 
SN  .126 .003 (0.046,0.206) 
R square 0.430 NA N.A. 
    





 Non-pregnant (n=716) Pregnant (n=355)
 β P 95% CI β P 95% CI 
Age  -.003 .939 (-0.064,0.058) -.053 .132 (-0.121,0.015) 
Education .062 .105 (-0.008,0.132 .122 .002 (0.040,0.204) 
Experience 
with med pdt .006 .847 (-0.057,0.069) .001 .974 (-0.072,0.074) 
IMG  .134 .005 (0.045,0.223) .007 .927 (-0.143,0.157) 
PEOU  .359 <.001 (0.274,0.444) .427 <.001 (0.328,0.526) 
RD  .479 <.001 (0.393,0.565) .619 <.001 (0.522,0.716) 
Seek health 
info online .049 .121 (-0.013,0.111) .114 .004 (0.036,0.192) 
SN  .092 .053 (-0.003,0.187) .185 .005 (0.133,0.237) 
R square .351 NA N.A. .565 NA N.A. 
 
 Healthcare (n=241) Non-Healthcare (n=830) 
 β P 95% CI β P 95% CI 
Age  .110 .031 (0.006,0.214) -.016 .551 (-0.070,0.037) 
Education .097 .165 (-0.035,0.229) .080 .006 (0.025,0.135) 
Experience 
with med pdt -.030 .612 (-0.156,0.096) .012 .642 (-0.039,0.063) 
IMG  .019 .835 (-0.138,0.176) .100 .025 (0.007,0.194) 
PEOU  .410 <.001 (0.318,0.601) .373 <.001 (0.298,0.448) 
RD  .527 <.001 (0.394,0.660) .543 <.001 (0.473,0.613) 
Seek health 
info online .047 .448 (-0.068,0.162) .086 .002 (0.033,0.138) 
SN  .086 .322 (-0.075,0.246) .139 .002 (0.052,0.227) 




Main effects (with 95% CIs) from a linear regression model predicting perceived ease of use 
 
 Women (n=1071) 
 β P 95% CI 
Age -.005 .768 (-0.041,0.031) 
Education -.055 .004 (-0.092,-0.018) 
Experience 
with med pdt -.027 .123 (-0.063,0.009) 
OQ .058 .014 (0.014,0.102) 
RD .489 <.001 (0.427,0.551) 
Seek health 
info online -.027 .175 (-0.065,0.011) 
Self Efficacy .011 .536 (-0.023,0.045) 
R square .661 NA N.A. 
 
 Non-pregnant (n=716) Pregnant (n=355) 
 β P 95% CI β P 95% CI 
Age .006 .677 (-0.044,0.056) -.010 .677 (-0.056,0.036) 
Education -.076 .256 (-0.128,-0.024) -.031 .256 (-0.086,0.024) 
Experience 
with med pdt -.061 .311 (-0.108,-0.014) .024 .311 (-0.025,0.073) 
OQ .041 .029 (-0.018,0.100) .078 .029 (0.016,0.140) 
RD .492 <.001 (0.408,0.576) .475 <.001 (0.378,0.572) 
Seek health 
info online -.020 .251 (-0.072,0.032) -.033 .251 (-0.089,0.023) 
Self Efficacy .012 .450 (-0.036,0.060) .019 .450 (-0.033,0.071) 
R square .596 NA N.A. .774 NA N.A. 
 
 Healthcare (n=241) Non-Healthcare (n=830)
 β P β P β 95% CI 
Age -.065 .087 (-0.155,0.026) -.008 .702 (-0.056,0.036) 
Education -.090 .023 (-0.178,-0.003) -.030 .137 (-0.086,0.024) 
Experience 
with med pdt -.019 .671 (-0.098,0.061) -.036 .071 (-0.025,0.073) 
OQ .056 .268 (-0.051,0.163) .056 .022 (0.016,0.140) 
RD .460 <.001 (0.280,0.540) .502 <.001 (0.378,0.572) 
Seek health 
info online .003 .946 (-0.086,0.093) -.035 .097 (-0.089,0.023) 
Self Efficacy -.055 .478 (-0.211,0.102) .053 .029 (-0.033,0.071) 
R square .642 NA N.A. .672 NA N.A. 





APPENDIX C8: Filing Card Interview 
 
A. Profile of Interviewees 
 
1. Alana Wood (D1) 
Email: alana.wood@orange-ftgroup.com 
She is currently an interaction designer at the Orange Labs, R&D, UK, and has been working 
for the French company for the past 18 months. She received her design education in UK and 
since graduation in 2006; she has been working on an internship at the Samsung office in 
London. Previously in undergraduate studies, she received a 10-month internship training 
programme at the design department of Osim in Singapore. She has always been looking to 
expand her horizons to derive some thoughts on future designs, which could be anything from 
a product to a service, used at home or on the move at proposals for projects specifically 
around healthcare and wellbeing. 
 
2. Gary James Stilwell (D2) 
Email: gstilwell.md@gmail.com  
He is a medical physician, a Wharton MBA and University of Edinburgh MSc graduate and a 
designer now living in Hong Kong. Raised as an engineer, he went on to study art and design 
at the University of Edinburgh's School of Architecture, Interaction Design Institute Ivrea 
(Italy) and The London International Film School. His most recent work experience featured 
design and development responsibilities at Chicago-based consultancies Herbst Lazar Bell 
and Product Development Technologies where he directed medical device innovation in 
behalf of market-leading firms LifeScan, Medtronic, Medela, Bard Medical and Chicago’s 
Children’s Memorial Hospital. His research has been published in the journals Telemedicine 
and e-Health, the American Journal of Orthopedics and the American Journal of Sports 
Medicine and reviewed by The Economist. He is currently a post-grad student at Hong Kong 
Polytechnic University. 
 
3. Jonathan West (D3) 
Email: jcdwest@yahoo.com 
He has a background in design and engineering which began during his first degree in 
Mechanical Engineering at Birmingham University. Since he completed his MA in Industrial 
Design Engineering from the Royal College of Art, UK, in 2003, he has had an interest in 
medical design. He has provided GlaxoSmithKline with design guidance on their 
pharmaceutical packs, as well as collaborated with the National Patient Safety Agency on 
their resuscitation trolley designs. 
 
4. Maja Kecman (D4) 
Email: maja.kecman@alumni.rca.ac.uk 
She is an industrial design engineer with an MA in Industrial Design Engineering from the 
Royal College of Art, UK, and a BA in Manufacturing Engineering from Cambridge 
University. Her design experience ranges from medical devices and consumer products to 
factory layouts and processes. Currently a research associate at the Helen Hamlyn Research 
Centre, Maja has provided consulting services to several companies including healthcare and 
medical devices consultancy Pearson Matthews.  
 
5. Sally Halls (D5) 
Email: sally.halls@rca.ac.uk 
She studied Mechanical Engineering at Bristol University before going to the Royal College 
of Art, UK to study Industrial Design Engineering where she developed an interest in medical 
design, dedicating her final year to a project humanizing incubators. Now she is working at 





the Helen Hamlyn Research Centre as a research associate where she has experience in 
improving patient safety through the redesign of resuscitation trolleys. 
 
B. Survey Card 
 
 ‘Female-Focused Design’ represents a new paradigm in design for healthcare resulting directly as a 
consequence of increasing female user (patient) participation in the medical decision making process, 
and the shift in focus towards self-healthcare and personal well-being. ‘Female-Focused Design’ is 




Firmness It means the trait of being resolute, possessing much determination. Women today 
want to be thought of as competent, capable, and in control of their lives, thus 
embracing some ‘mannish’ attitudes. 
Restraint It means the state of being physically constrained. The smaller size of the female 
physic due to anthropology, which becomes a feminine attribute, may have made it 
practical and psychologically sounder for women to prefer small things. 
Intricate It means an appreciation of elaborateness which is about the nicety of detail. Women 
show a distinct preference for more colour and graphics, which also refers to some 
expectations for finer detailing. 
Empathetic It is about ready, sensitive comprehension of others’ states. Women tend to value 
the development of reciprocal relationships and appreciate the supportive experience 
that is derived from being in an equal relationship. 
Naturalistic It is to limit or produce the effect or appearance of nature but representing something 
real, not abstract or ideal. As women grow increasingly comfortable with themselves, 
non-pressured femininity is making a comeback. Women show a preference for more 
rounded shapes, and favour informal rather than posed graphics. 
Dependable It means to be worthy of reliance or trust as well as consistent in performance. It 
should be one that women would take the time to examine and learn, discovering 
and using more features because they are not afraid that something bad will happen 
to them if they do.  
Q1. Please specify other additional concerns. Feel free to draw on diagram.  
           FRIEND model 
Q2. Do you think that F.R.I.E.N.D can integrate well into healthcare product design for women  
       and why?  
Q3. Is our interpretation of the different expressions (FRIEND) the same as yours? 
Q4. Is any of the expressions an enhancement or a weakening aspect of female-focused design? 
Do you see any of the expressions an ‘essential variable’ or just a mere ‘wish’? 
Q5. Can you identify any particularly strong or weak relationship between Expression x and  
       Expression y? 
Q6. Any other suggestions/comments?
 







Comments and suggestions from D1 
Q1 Please specify other additional concerns. Feel free to draw on diagram. 
 
D1 It has a rather friendly appearance, very smart to use something like a colour wheel 
chart. And it’s called FRIEND. 
 
D2 Am I being eccentric or what but your diagram somewhat has a PowerPoint feeling 
which I don’t quite like, not good quality professional graphics! However, its simple look 
can be quite comprehensive and diverse if you allow its users to plan it schematically. 
 
D3 Why not create an interactive graph to represent your expressions? 
 
D4 I like the presentation in a circular format, at least the feeling I get is it enables a cycle 
of activity rather than as work in a linear progression. I want to separate each 
expression from time to time, maybe call them ‘visualisers’ for mapping processes and 
discover design opportunities for some idea I have in mind. 
 
D5 For me, going to a booklet of stuff to understand how to design for health related 
products is very useful sometimes, but I would use it not very often. I would tend to rely 
on my experience and the discussion and feedbacks from the people who I am actually 
talking to. I think I would use FRIEND as it seems so easy and has a lot of room for 
exploration and imagination.  
 
Q2 Do you think that F.R.I.E.N.D can integrate well into healthcare product design for women  
and why? 
 
D1 It is useful to start reflecting on where new knowledge and understanding actually 
comes from for an area such as design for women’s health.  
The focus of design principles is very often for policies and services rather than for 
products and experiences. I like the bandwidth of your acronym FRIEND. The next 
challenge is to consider how we mobilize these expressions and importantly how we do 
it quickly! 
 
D2 Design, as a discipline, is difficult to define. It consists of multi-façade expressions. I 
would say none of these keywords are weak; in fact, they seem very relevant for 
women, even for men, maybe except “empathy”. We all have own perspectives, driven 
by personal experience, education and exposure. For some design expressions, it is 
purely about functional components and perhaps dominated by engineering. For other 
expressions, it’s about skill-set and process to deliver things. I’m examining these 
expressions in terms of design skills and for the design process in order to view it as a 
strategic resource to support innovation in designing for women.  
 
D3 I think typical health care device design projects do not demand this kind of model; 
designers can do 99% of their commissions based on gut feeling and common sense 
genuinely. A designer doesn’t think in numbers. What we do is an intuitive emotive 
thing. And I think basically current tools for healthcare design is very numerically-
driven, in standards or some measurement, almost given for scientists. Healthcare 
design seems to be a science! 
 
D4 You have such a large survey sample in order to draw such conclusions! Maybe you 
can identify further extensions to help the designer’s bank of skills and understanding 
when designing for women.  
I look forward to see its application to products which are being prototyped and tested. 
 
D5 Designing for women is not something we often call specialists for. We have got 
reasonable idea of what is good and what is bad and that is based on our experience. 
So it is probably done well approaching through twenty years of industry experience! 





It’s my first time reading about a model for designing Well for women. 
 
Q3 Is our interpretation of the different expressions (FRIEND) the same as yours? 
 
D1 I hope the pattern of using all the expressions is in an iterative manner. I have a feeling 
that these very 6 keywords were chosen to allow future replication and iteration 
because they aren’t too prescriptive terms. They seem to be able to build a “realm of 
characteristics or personalities” around them.  
 
D2 I think the expressions can be further harvested for wider application. 
 
D3 No, I’m sorry, but I have to say I do not want to agree that to do design for women, 
FRIEND is for it. Designing for the genders, not even women, is a complicated science 
but actually it is also common sense so there are certain top line things to know; we 
need the tip of the iceberg. 
 
D4 We have to have a sort of pragmatic approach to it. The model is fine but one would 
have to understand what you are looking at, then how it relates to FRIEND, it is not just 
fine if you have FRIEND but you do not really understand how to interpret it for physical 
objects or virtual interfaces. 
 
D5 I think I’m getting it right as what the creator has planned for. At least after 10 minutes, I 
want getting something useful out of it, not spending half an hour and not finding any 
thing, not to have to absorb every bit of it. 
 
Q4 Is any of the expressions an enhancement or a weakening aspect of female-focused 
design? Do you see any of the expressions an ‘essential variable’ or just a mere ‘wish’? 
 
D1 I am doubtful about firmness and restraint. I think the background behind the how the 
keywords were selected sound rather convincing, trying to be very humanistic in 
introducing these two aspects of women’s needs as design attributes, but in business 
or true innovation, design attributes should be more than just a skill set but it must be 
easily applied to the physical, product, environment, interface or service, in the right 
hands it can be used broadly as a way of thinking that unlocks the innovation capability 
of any designer. I would suggest something more generic, to go back to the data, and 
suggest other 2 keywords to express something arguably of greater significance. But 
please keep the acronym FRIEND, it’s catchy! 
 
D2 The expressions are quite easy to understand, except for Firmness and Restraint. 
Perhaps it’s better to use nouns for all the expressions, i.e. naturalness, 
dependableness, empathy, intricateness. There is something tangible about them that 
is immediately recognizable.  
 
D3 When trying to design for the real and virtual using these expressions, I’m suspicious 
on how <naturalistic> is defined. It seems rather limited the physical concepts, I would 
suggest interpreting it as natural dialoguing with designs that women may like, subtle 
yet reactive, gentle features.  
 
D4 Choose a better F, R, I and N. Intricate has a negative meaning which is complex. 
Ironically, women are oftentimes complicating their lives with a load of things too. 
 
D5 Maybe empathy has been overused lately. Need to clarify. Try nouns instead of 
adjectives. 
 
Q5 Can you identify any particularly strong or weak relationship between Expression x and 
Expression y? 
 
D1 I think different pairings of expressions can make up very inspiration themes, and 
seems quite informative for the designer to explore; however, there does not seem to 
show the flow or balance needed between user’s skills and complexity of tasks. 






D2 I think all the expressions sound logical but none of them actually give you any sense of 
the perception of the quality; which is the expression to relate to perceptive and 
cognitive feedback of women? 
 
D3 Design is important to the quality of life of everyone out there receiving health and 
social care. We need to think very hard and very creatively about how we can put all 6 
characteristics for design and technology to the service of people with health 
conditions. Products, services, communications, and environments in healthcare need 
to be redesigned and rethought.  
 
D4 Have issues understanding how F, R, and I are linked to each other. Maybe as I 
suggested before, do check if they are really appropriate keywords. 
 
D5 I think restraint is not linked to the rest of the expressions. And why not name them as 
attributes? 
 
Q6 Any other suggestions/comments? 
 
D1 Just like to point out a couple of considerations you may wish to know to further 
improve your model: 
Ease of learning – learning curve 
Simplicity – simple to use and work with 
Intuitiveness – intuitive to work with 
Accessibility – accessible to all users  
Adaptability – capability of data manipulation 
Level of detail – right level of detail for the user 
Compatibility –  compatible with other design resources/tools used by designers 
 
D2 Over the last ten years, we have seen the emergence of many new design skills sets 
within the design consultancy section. Internationally, groups such as IDEO have 
played an important part in communicating the role and application of design at a 
strategic level. The company is now a leading provider of innovation consultancy to 
other organizations, but never has there been such a “daring” move to introduce a 





D4 I want to quote what someone ever told me before, “Design excellence has not always 
been top of the health care agenda so it is gratifying to see enthusiasm” 
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Table 1: Six References towards Female Preferences in Design 
 
Utilitarian Inwards Communicative Outwards
 
The sensory reference is related to 
associations that refer to the user’s 
product’s cultural context or to 
geometrical elements such as shapes 
and lines in its design that create 
affection for the product – more likely 
related to the proportion or texture 
details. 
 
The perceptive reference relates to 
expressions that make a product 
communicative because it can 
respond to the user’s wish to be part 
of a group or on the contrary to be 
seen as different from others.  
 
 
The instinctive reference relates to 
the physical and primitive 
characteristics which may include 
specific descriptions relating to 
handling and operation. 
 
 
The learned response reference 
relates to the product’s intrinsic 
qualities such as the product’s 
working principle, quality, and 
newness, which may require some 
learning process.  
 




Reflective relates to the conceived 
nature the user is aspiring to be seen 
as from others.  
 
 
Table 2: Keyword Classification based on Female Preferences in Design Pilot-study Survey 
 
Raw Keywords and their 
groupings identified from 
survey 
Transformed word and its 
definition suited for 
context of research 
Selected synonyms from Roget’s 
New MillenniumTM Thesaurus 
 Aesthetic – Sensory 
SmoothA 
(neat, curvy, luxurious, flexible, 
decorative) B 
Smoothness: a texture 
without roughness 
beauty, burnish, cultivation, culture, 
elaboration, glaze, grace, grain, 
luster, perfection, polish, 
refinement, shine, smoothness, 
surface, texture 
Aesthetic - Perceptive 
StylishA  
(trendy, mystical, cute, iconic, 
good) B 
Stylishness: elegance by 
virtue of being fashionable 
chic, comfort, cosmopolitanism, 
dash, delicacy, dressiness, 
elegance, fad, flair, grace, 
grandeur, luxury, mode, panache, 
polish, refinement, savoir-faire, 
smartness, sophistication, 
stylishness, taste, urbanity, vogue 
Functional – 
Instinctive Ease A 
(basic, convenient, standard, 
quick, familiar, direct, 
conventional) B 
User-friendliness: posing no 
difficulty 
convenient, easy to understand, 
practical, untroublesome 
Functional – Learned  
                                     Response 
Handiness: the quality of 




appropriateness, assistance, avail, 
benefit, comfort, contribution, 





Handy A  
(unusual, small, neat, lightweight, 
fast, professional, instructive) B 
cooperation, decency, ease, 
enjoyment, furtherance, openness, 
promotion, relief, satisfaction, 
service, serviceability, succor, 
suitability, suitableness, support, 
time saver, utility 
 Social – Inherent 
Feminine A 
(slender, pleasant, mature, bright, 
loud) B 
Femininity: a distinguishing 
feature of womanly nature 
delicacy, docility, effeminateness, 
feminineness, gentleness, 
kindness, softness, womanhood, 
womanliness 
 Social - Reflective 
Fashionable A 
(unique, beautiful, urban, strong, 
refreshing, pretty, memorable, 
iconic) B 
Fashionable: having taste, 
elegance or refinement  
chic, contemporary, current, 
customary, dashing, favoured, in 
style, in vogue, modern, new, new 
fangled, now, popular, prevailing, 
smart, swank, swish, trendsetting, 
trendy, up-to-date, usual, well-liked, 
yuppie 
 
A – Most representative keyword 
B – Differentiating words of interest as suggested from pilot study survey 
 
Table 3: Keyword Collection based from previous studies/sources 
 
158 words and their subgroups are listed below. “*” words that have the asterisk “*” to their 
right are names of dimensions and variables. 
 
activity constraint* frankness* misery serenity 
activation confusion* fondness mockery servility 
affective* contempt friendly naturalness* shame 
alarm contentment frustration nervousness sharpness* 
alertness courage gaiety pain shyness 
anger craving generosity panic simplicity* 
animosity criticism* gloom passiveness* sincerity* 
annoyance curiosity grateful patience sleepy* 
anxiety decisiveness greediness pity slumber* 
appetite* delighted grievance pleasure sorrow 
approval* dependence* guilt posing* stability* 
artificiality* depression happiness potency* stubbornness 
astonishment desire haste* pride suffering 
at ease despair hate quiescence superiority 
attraction dimness* haughtiness reflective* surprise 
balanced* disappointment helplessness reflexive* suspiciousness 
belonging disgust hope regret sympathy 
bitterness disqualification* humiliation relaxed tenderness 
bliss disregard indifference relief tension 
blur* disrespect inferiority repulsion tolerance 
boldness distress initiative* respect tranquility 
boredom droopy intensity* restrained uneasiness 
calmness embarrassment interest restraint* unpredictability* 
caution embitterment intricacy* right(ness) unstable* 
clearness* engagement* involvement rigor* valence* 
cognition* enjoyment joy routine vigilance* 
compassion envy leniency sadness weakness* 
complexity* exaggeration* loneliness satisfaction worry 
conation* excitement longing satisfied yearning 
concern fatigue love skepticism  
conciliated fear meditative* scorn  
confidence firmness mirth restlessness  
 
 






Table 4: Word Analysis for Conclusive Requirements 
 
Word Definition suited for context of research Selected synonyms from Roget’s 
New MillenniumTM Thesaurus 
Confidentiality (of information, a document, etc.)  
a. bearing the classification confidential, usually 
being above restricted and below secret.  
b. limited to persons authorized to use information, 
documents, etc., so classified. 
acquaintance, affection, affinity, close 
relationship, communion, concealment, 
confidence, covertness, dark, darkness, 
experience, familiarity, fornication, 
fraternization, friendship, furtiveness, 
hiding, hush, inwardness, isolation, 
mystery, penetralia, privacy, 
privateness, quiet, reticence, 
retirement, retreat, seclusion, secrecy, 
secretiveness, separateness, 
separation, sequestration, seclusion, 
secretness, silence, solitude, stealth, 
suppression, surreptitiousness, 
understanding 
Manageability  capable of being managed or controlled  accordance, acquiescence, agreement, 
compliance, conformability, conformity, 
deference, docility, duteousness, 
dutifulness, duty, meekness, 
observance, orderliness, quietness, 
respect, reverence, servility, 
submission, submissiveness, 
subservience, tameness, tractability, 
willingness 
Safety the state of being certain that adverse effects will not 
be caused by some agent under defined conditions 
assurance, asylum, cover, defense, 
freedom, immunity, impregnability, 
inviolability, invulnerability, refuge, 
safeness, sanctuary, security, shelter 
Self-care a. the act of providing for or caring or the ability to 
provide for or care oneself without assistance from 
others.  
b. the acquiring of information or the solving of one's 
problems, esp. those of a psychological nature, 
without the direct supervision of professionals or 
experts, as by independent reading or by joining or 
forming lay groups that are devoted to one's 
interests or goals.  
c. of or pertaining to a book, article, home study 
course, or the like, offering an individual information 
or counseling intended to be personally beneficial or 
profitable: self-help books on overcoming shyness. 
 
Standardization the making of a solution of definite strength so that it 
may be used for comparison and in tests 
adequation, alikeness, analogy, 
equality, equivalency, identicalness, 
identity, indistinguishability, likeness, 
monotony, no difference, oneness, par, 
parity, predictability, repetition, 
resemblance, selfsameness, tedium, 
uniformity, unison, unity, unvariedness 
Trustworthiness the trait of deserving trust and confidence adherence, adhesion, allegiance, ardor, 
assurance, attachment, care, 
constancy, believability, dependency, 
integrity, likelihood, plausibility, 
possibility, probability, prospect, 
reliability, satisfactoriness, solidity, 
solidness, soundness, tenability, validity 
 
Words are an essential instrument for people to build connections between technology and 
emotion or affect. People need words to communicate to those who are interested in their 
systems; probably to allow some designs to communicate with users; to organize their own 
thoughts; and not least to articulate the intuitions that brought them into the area. A keyword 
study was conducted for drawing ideas liberally to select the right adjective for the new 
strategy; it reveals the existence of a large body of knowledge. The scale of difficulty to find a 
truly satisfying way of organizing should not be underestimated. The language that lies within 
is more complex than it looks. This gives rise to traps when designers forge ahead relying on 
a model which is appealingly simple, but which in fact conceals both the complexity of the 
language, real user concerns, and cultural context that the product should describe. 






The 6 adjectives to constitute the female-focused design strategy are presented in a basic 
process model – incorporating two aspects – utilitarian and communicative. The utilitarian 
side represents the design to human physique, the product’s technical functions, construction, 
and production. Variables should represent qualities related to the product itself, which can be 
directly related to the product’s intrinsic features, such as the product’s working principle, 
quality, and newness. Expressions related to the product itself may also be based on 
associations that refer to the product’s cultural context or to elements in its design that create 
affection for the product.  
 
The communicative side relates to the product’s ability to communicate with humans and to 
adjust to human perception. Variables here should aim to reflect its “user identity”. Such 
expressions make a product attractive because it can respond to the user’s wish to be affiliated 
to a group or on the contrary to be seen as different from a group of individuals. A product 
can facilitate this type of communication and inform others about individuality, status, 
ambitions, lifestyle and social standing.  
 
Such categorizations are familiar to some extent as they have been described in previous 
studies. Within the two aspects, it is proposed to specify meaningful expressions in detail and 
to distinguish factors related to the product itself, from influences related to the user’s identity 
and the brand identity. There are 158 pre-selected keywords some of which are represented as 
names of dimensions and variables found in previous studies (see Table 3). Many words are 
naturally associated with the elusive category. They include emotion, feeling, expression, 
passion, and affect. However, each of them also has a precise sense, which corresponds to 
something that is definitely different, and usually narrower. Out of these 158, 6 are 
highlighted to represent a manageable cross-section of keywords which can be associated to 
the female-focused design strategy. This result and analyses is reported in correspondence 
with Table 1 and 2 shown above as well as consideration of the major research objectives. 
Their application is suitable for both hardware and software design aspects. Each of them are 






Figure 1: Female-focused Design Strategy – The FRIEND Model 
Utilitarian 










Firmness. It means the trait of being resolute, possessing much determination.  
 
Restraint. It means the state of being physically constrained.  
 
Intricate. It means an appreciation of elaborateness which is about the nicety of detail.  
 
Empathetic. It is about ready, sensitive comprehension of others’ states.  
 
Naturalistic. It is to limit or produce the effect or appearance of nature but representing  
                      something real, not abstract or ideal.  
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 APPENDIX E: Young Designers for 
Evaluation of FDS 
 
 
Young designers were chosen as Garner and Duckworth (1999) found that recently graduated 
practising industrial designers consider themselves as poor researchers and would then view 
researching skills as an important aspect of design education.  
 
The objective of engaging young and fresh minds was to benefit from qualities such as being 
communicative, open minded, curious, and unfamiliar with standard market protocols in 
developing design for the real world.  
 
Using the network within the university to get suggestions from undergraduate students based 
on their educational experience may prove to be more effective in understanding patterns 
when pursuing education pathways in design.  
 
Profile of young designers 
 
 YD1 YD2 YD3 YD4 YD5 
Age 24 24 24 24 24 
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in product design 
from Nanyang 
Polytechnic 
- Interested in 
creating design 
for food and the 
F&B industry 
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packaging and a 
reminder system 






* More on expertise of YD5 
Worked at Vividthree Productions Private Limited in 2008 as an interactive Flash designer. He 
undertook various Flash design projects and completed several major interactive websites for 
Sony etc. Before that, in 2006 to 2008, he worked as an interaction designer at Multimedia 
People, and help completed several major interactive projects for organisations such as the 
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 APPENDIX F: Final User and 
Interface Scenarios for the SIS - 
iCare 
 
In the following, the user scenarios are created based on the young designers’ projected view 
of how some daily activities for a possible female user might be in the near future. Some 
(subjective) hypotheses regarding the health care scenario for women in the year 2012 
onwards are also listed. It is assumed by taking the tools to be in use at that time into 
consideration. The hypotheses are marked with the symbol ‘H’.  They are based from 
literature review. Exemplary prognoses are listed; however, they may verify or falsify these 
hypotheses, not until the year 2013. These prognoses have been marked with the symbol ‘P’. 
The hypotheses and prognoses stand on the assumption that no major political crisis will 
occur and that the economy and technology will continue to develop positively, without major 
complication (e.g. breakdown of computer networks or an energy crisis). 
 
 




Figure 2  Final icons for the functions of iCare 
 






Figure 3  Storyboard scenario 1  
 
H1: New developments in medical innovations should enable self-care competencies which 
could promote healthy lifestyles, ensuring that medicines are correctly used, and enabling 
users to have access to well-coordinated care (Prochaska & Marcus 1994).    
H2: Patients will further emphasise the value of their family doctor as healthcare advisors. 
The importance of such professionals will increase (DOH 2000; HM Treasury 2007). 
 








Figure 4  Storyboard scenario 2  
 
H3: The use of computer-based ICT tools for direct, permanent monitoring of patients’ vital 
signs, as well as the direct, synchronous transfer of these data to health care institutions will 
increase (International Telecommunication Union 2002; Wade 2002). P3a: Special computers 
will regularly monitor the health condition of over 5% of the chronically ill patients (vital 
signs, i.e. pulse, blood pressure, etc.) and transfer the results to the treating health care 
institution. P3b: In over 5% of the chronically ill patients, these special computers will also 
be used therapeutically, for example, by administering a specified dosage of a prescribed 
medication when the monitored parameters drop or rise above a specified level.  






Figure 5  Storyboard scenario 3 
 
H4: Decision support systems, which actively give diagnostic and therapeutic advice, will not 
yet have established themselves. Passive decision support functions, e.g. allowing reference to 
the next step in a certain therapy, will have further established themselves (Shortliffe & 
Cimino 2006). 
H5: The use of computer-based ICT tools will increase dramatically in hospitals, practices, 
and other healthcare institutions (Houghton 2002). P5a: Over 80% of the hospitals will make 
computer-based ICT tools available to nearly every clinical workplace and to every healthcare 
professional. P5b: Over 98% of the privately practicing physicians will make use of 
computers. P4c: At least 20% of the patient rooms will be equipped with a computer in the 
inpatient healthcare sector. 
H6: The increase in costs and in patients’ quality awareness will strengthen the importance of 
integrated, cooperative alliances, e.g. between hospitals and physician’s practices. These 
healthcare alliances will force the boundaries currently existing between in and out patient 
care further into the background. P6a: Over 60% of all service providers will take part in 
cooperative alliances. P6b: Over 80% of all patients will be treated within such alliances. 
H7: Due to the increase in costs, the question of service provider quality will become even 
more important (Lighter 2000). Therefore, accreditation guidelines will arise, allowing 
hospitals and health alliances to certify themselves. P7a: Over 40% of the hospitals will be 
certified. P7b: 95% of the service offers will be contained in indices available publicly over 
the Internet. 







Figure 6  Storyboard scenario 4  
 
H8: Patients, especially long-term and chronically ill patients, will establish long-lasting 
partnerships with their physicians, and will be highly knowledgeable of their specific illness. 
This will be increasingly accepted by doctors (Bodenheimer 2006). P8a Over 40% of those 
patients suffering severe, or long-term illnesses, will have informed themselves before 
visiting a physician and will being information material with them to the consultations. P8b: 
Patients and their families will be knowledgeable of the information resources available over 
the Internet and will make use of them. New services will arise. 
 
 






Figure  7 Storyboard scenario 5  
 
H9: Knowledge about diseases will be current, comprehensive and internationally available 
via electronic media, including their availability to patients and their family members 
(‘consumers’). This knowledge will be available in different qualities. Therefore, 
internationally accredited certification will be available for their contents (e.g. by specialty 
associations). Knowledge support will partially be integrated in clinical routines. This, among 
others, will result due to guidelines, or aggregated diagnostic or therapeutic knowledge, in 
reference to evidence-based medicine (QUOTE). 






Figure  8 Storyboard scenario 6  
 
H10: Clinical research will be supported by online data, however, only if electronic patient 
records are available and the data has been stored in a structured manner. It will become 
evident that comprehensive, systematic planning will be necessary to make use of the data for 










Figure  9 Storyboard scenario 7  
 
H11: The importance of email, as a form of physician-patient communication, will increase. 
H11a: More than 70% of the hospitals and over 20% of the practices will allow qualified 
members of their medical staff to answer patient questions by email (Neill et al. 1994; 
Lindberg & Humphreys 1998). 
 






Figure  10 Storyboard scenario 8  
 
H12: Data (patient care data, fees, etc.) will primarily be exchanged electronically 
(Khosrowpour 2006). 






Figure  11 Storyboard scenario 9  






Figure  12 Storyboard scenario 10 
 
H13: The documents of the institutions and alliances will increasingly be available 
electronically ( Groves 1996; Smith 2003). 
H14: Medical advances and increasing costs will fuel the formation of highly specialized care 
centers. The use of tele-medical methods for exchanging information will increase. However, 
the spread of such methods will depend on secure, attractive payment for such services 
(Wootton 1998; Currell et al. 2000). 






Figure  13 Storyboard scenario 11  






Figure  14 Storyboard scenario 12  






Figure  15 Storyboard scenario 13  
 
H15: The development, strived by many individuals, to replace the patient record by a life-
long health record has not yet been established. Data relevant to patient care are, therefore, 
still primarily held separately by the various institutions involved in the care process 
(hospitals, practices, other health care provision institutions, alliances) (Heeks et al. 2000; 
Aarts & Berg 2004; Scott et al. 2007). However, the importance of internationally available 
clinical data will increase (accessible via the Internet and chip-cards) (Department of Health 
and Aged Care 1998; Von Knoop et al. 2001). 
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To view animation, please follow the instructions below. Interviewees before were not briefed 
on these because the researcher was by their side, doing the story-telling and pacing out the 
momentum according to the situation for each individual session.  
 















You should see a page of the 
Carepod showing moving icons 








Mouse over every moving icon 
you see as well as the tip of 
Carepod, which would show 









Also move the edge of the 
Carepod itself where you can read 
of the description of Carepod (see 
blue arrow). 















After all the icons are moused 
over, supposedly the viewer has 
read through all the descriptions. 
Please click on the green arrow 













In the next 2 slides, you should be 






The user scenario depiction 
begins page by page. After 
viewing each page with these line 
illustrations of human in familiar 
environments, turn each page by 
clicking on the bottom right hand 
corner of the screen (as indicated 










Do likewise for the following 
pages. 
  
 APPENDIX H: Women’s Perception of 
the SIS – iCare Depth Interviews 
 
 
In the projected use of the SIS, the female user herself would most likely be the person to 
manage the interface herself, relating her concerns associated with health and understanding 
the impact of use towards other healthcare services. To better evaluate their final perception 
of the SIS, a product which as been designed based on the initial survey perception and needs 
assessments, contexts, and actions, hypothesis from user scenarios as shown in Appendix F 
has been created, and known as the iCare. 
 
iCare consists of two components, Careline and Carepod. Careline measures vital signs of the 
user such as temperature, mood changes using changes in breath moisture and voice dynamics 
in suitable contexts under pre-programmed tolerances. Carepod can record and store in the 
clinical indicators of a patient’s health status measured by the Careline and tabulate graphs 
and advise accordingly to the user’s mood changes. It can also provide a resource and 
feedback to users including medication reminders, food facts, wellness screening tests, 
measurement scheduling, and the possibility storing the images of the unborn child captured 
during prenatal scanning in softcopy.  
 
iCare is projected to be an Singaporean web-based system that allows female users to build up 
their personal health profiles and, through using interactive questionnaires, explore the 
possible diagnoses underlying their symptoms. This patient generated record can be examined 
by doctors (or other health professionals) and patients during consultations, and used to 
inform their interactions. Users can choose to switch on or switch off encrypted filters. The 
patient or service user is issued with a unique password by staff in the practice, usually the 
receptionist or a nurse. This enables the individual to access their record at any convenient 
time via the Carepod, or from their home or any other internet linked computer. Carepod can 
also provide information about treatments – especially medicines – and access to medical 
information sources such as the Ministry of Health or Health Promotion Board. For those 
using it in Singapore, the system can also compare medicine prices, and recommended 
subsidised pharmacies such as those under the management of the National Healthcare Group 
(NHG) or Unity Healthcare, NTUC Fairprice.  
 
The description of the concept of iCare was created into an interactive animation which lasted 
about 20 minutes. A depth interview approach was to be taken here, to identify and describe 
qualitative variation in people’s perception and suggestions for the iCare. The animation was 
shown to potential users of the SIS so as to evaluate if the design and concept of the SIS 
answered to the needs and perception of females surveyed before and to use the findings to 
contribute to the implementation of a practical framework for female user and patient 
acceptance of the SIS.  
 
The research protocol is based on the initial FAM from this study. In addition, other factors 
such as the impact of the SIS on the users’ health management, cost and time and accessibility 
to healthcare which previous studies (Woods et al. 1999; Demiris et al. 2004) have shown 
affect people’s perceptions of home telecare, were included. Earlier studies  (Finkelstein et al. 
1999; Demiris et al. 2001) have shown that in home telecare contexts, which included 
teleconsultations or virtual visits, patients had issues with the confidentiality of their personal 
information and also mind the lack of ‘physical presence’ of a healthcare professional 
(Finkelstein et al. 1999; Demiris et al. 2001; Rahimpour et al. 2008). Although the SIS does 
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not include virtual visits or teleconsultation, users’ health information is stored and 
transferred by the system. Therefore, it was considered worthwhile to include these two 
factors in the conceptual framework and also “training” in view of any barriers caused by 
different educational levels (Rahimpour et al. 2008) (see Table 1). 
 







Intention to use iCare 













Perceived ease of use 
 





Positive attitude toward the system 
Negative attitude toward the system 
It is convenient to have iCare available 
iCare is an assurance 
iCare acts as a confidant 
iCare provides early warning of health status 
deterioration 
iCare reduces healthcare cost in the long run 
For patients 
For government 
iCare saves time  
For patients 
For clinicians 
iCare is easy to use 
iCare is not easy to use 
Intend to use 
Do not intend to use 
Thinking being able to use the system 
Thinking not being able to use the system 
Feeling anxious when thinking about Not feeling 
anxious when thinking about using the system 
 
The impact on user’s 
health management  
iCare may improve user’s health 







iCare may improve user’s health 
management by the clinician 
iCare improves user’s knowledge 
Inform users about her health status more often 
and more accurate than what they do now 
Empower users to improve their self-care 
Play more active role in their management 
Improve user’s compliance with medication and 
health screenings.  
Providing updated health measurements for 
doctor 
Providing more accurate daily monitoring 
information, more often to doctor 
Better decision making by doctors 
Facilitate exchange of information related to iCare 




with using iCare 
Confidentiality 







Training sessions for users who are going to 
use the iCare 
Misuse of confidential data 
Prefer to see doctor face to face 
Prefer to decrease visits to  doctor 
Concern about the reliability of the iCare 
Concern about the clinical support of the iCare 
Concern about the technical support of the iCare 
Concern about the cost of the iCare 
Users who are older or less familiar with current 
technological devices may need more time to be 
familiar with iCare 
Some older users may benefit from individualised 
training sessions. 
 
The impact on 
healthcare services 
The impact on access to heathcare 
 
The impact on use of health care services 
The impact on access to heathcare for users with 
chronic diseases 
Decrease in emergency department utilisation 
and hospital admissions 
Decrease the number of medical visits. 
 
 
Each discussion lasted for approximately 90 minutes. In addition, notes were taken to 
document the non-verbal interactions and general content of the discussion. The end point of 
each discussion was when the researcher perceived that all the questions were completed 
through the system, and no new information in the major topics had been revealed for a while, 
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or themes were being repeated verbally during the verbal session with the respondents 
(Fontana & Frey 1994; Ritchie 2001). For every hour of interview, the transcription of the 
data collected was estimated to be about three hours. The implications of the findings from 
this evaluation, with respect to the theoretical framework, development, and implementation 
are reported in the following sections.  
 
It was important to consider the ethnic diversity in Singapore (i.e. 78% Chinese, 14% Malays, 
7% Indians and 1% others), hence women from different cultural backgrounds were selected 
to participate in these interview sessions. To capture the 3 main ethnic groups was necessary, 
while the remaining group could be made up of foreigners to represent the diversity of its 
cosmopolitan society. Another inclusion criterion was that the women had to be between 21 
to 64 years old according to the age range listed in quantitative survey study before. Factors 
such as  a good mix of different education levels, marital status, pregnancy, having children 
before, employed, and experience with the healthcare system in Singapore, either with a 
recent outpatient/clinical appointment (e.g to the GP, within the last six months) or an 
inpatient stay (within the last two years at any of the local hospitals), or both, were considered. 
For practical reasons the interview sessions excluded participants who are unable to read or 
write in English (the language of the questionnaire) as English is the official language of 
administration in Singapore and it is taught as the first language in all schools. However, this 
could result in some potential bias in the results, as the older generation of Singapore who 
may be Chinese-educated are left out of the survey. Participants need to be mentally able to 
understand and agree to the consent form before the interview. 
 
Six women volunteered to be interviewed and this was considered sufficient for collecting a 
rich amount of data through a series of deep and open-ended interviews investigating on the 
experience of others, which are then analysed through iterative readings, is useful to produce 
an outcome space (Reid 1997; Marton & Booth 1997). Their profile was considered to be 
suitable as they are parallel to the survey population established before (see Table 5.3). The 




















Code INT1 INT2 INT3 INT4 INT5 INT6 
Age 25 41 28 21 28 32 
Race/Ethnicity  Malay Chinese Foreigner Indian Chinese Chinese 
Education O Levels PhD MA A Levels Diploma BA 






Marital Status Married Married Married Single Married Married 
Children 3 1 Pregnant - - 3/ Pregnant 
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A. Questions and Raw Replies 
 
TAM related factors 
Overall attitude toward the HTMS:  
 
Q1. Overall, do you like this device?  
 
INT1 Yes. Very much.  
INT2 Yes.  
INT3 Not bad.  
INT4 Yes. 
INT5 Yes, I do not mind trying.
INT6 Don’t mind having or using it. 
 
Q2. If so, what do you like about it? 
 
INT1 It is a all-in-one device, which I think will suit the health conscious. Personally, besides 
caring for my own children, I’ve been very health conscious; I am particularly weight-
conscious. A few years back my regular weight was 55kg and till now I’m only 48kg. I 
exercise regularly with my husband. So this device is attractive to me as there’s the Careline 
which I can tag along with my handphone or mp3 when exercising or outside on the move.  
INT2 The basic concept is interesting. Think it will be useful.   
INT3 I think it would be useful but it suits the lifestyle of the working class women more. I’m 
more of a home-maker, mother, so I think I like it but I won’t jump at it immediately. 
INT4 I think it’s very simple and pleasant. 
INT5 I think it suits my lifestyle. I’m a very health conscious person and likes to know and go into 
details about food and nutrition. 
INT6 Actually I think it’ll not suit me personally or any other healthy person. It’s more useful for 
those with chronic conditions or 1st time mothers. 
 
 
Q3: Does it appeal in terms of the: 
a. physical design,  
 
INT1 Its handiness appeals to me most. I feel the current weight is just nice as well. The surface is 
also ideally big enough for reading off information.  
INT2 I think it’s compact, a bit big for my hands, the weight is also a bit heavy but I suppose if 
you see this as a mini computer it is fair enough to have such a size. Like handphones, or 
digital cameras, sometimes to compromise weight means also the screen and the font size of 
the information eventually… the little tip looks quite cute though.   
INT3 At the moment, it feels alright in my hands. I would prefer a pink screen or maybe even blue, 
options like the user interface of most handphones nowadays. The little tip at the top to me is 
like an indicator for separating the scanner and projector, and I think it’s quite nice there. It 
also stands out in my handbag. I just hope it’s hardy enough to sustain through if I ever drop 
it. I don’t want a delicate looking thing like the iphone but yet it’s not “tough” enough 
physically if I ever drop it on the floor. 
INT4 Its portability is very good.  
INT5 I think the size is alright, the organic feel with it – is it intentional? Compared to the 
geometrical shape of devices like handphones and iphone? The weight is fine. Although the 
little tip is special… so the whole thing wouldn’t be so round and look like a press powder, 
somehow I think I may knock it into something, or against something, and it has sensitive 
parts right? The tip acts as an indicator for me to differentiate top and bottom though. I’m a 
rather clumsy person, and I may drop the entire Carepod as it appears to be a little too big for 
me now. If it’s smaller, there’s more control, but I want larger font size for my text.  
INT6 I think the shape is alright, it’s rather heavy now. The interface colour should be 
pink/red/orange if you are talking about female design. It must look more feminine.  
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b. the interaction in the interface system, 
 
INT1 The icons seem very interesting. I think even my kids would be curious to see the rotating 
effect. The design does capture my attention as I see it to be quite high-tech for the near 
future, and a nice feature which very few portable devices would have at this moment.  
INT2 I think the icons remind me of ‘tamagotchi’, trying to be your confidant without intruding 
your privacy too much. It is definitely trying to be more than just another electronic device.   
INT3 Very nice. I like the icons. 
INT4 Yes, the icons are nice, simple, and the screen saver thing is nice for now. But it’ll be nice if 
I can customised the screen saver motion for these icons, to further personalise them. I like 
the voice response interaction too, I guess it adds value to the whole idea of iCare. 
INT5 I like the icons, the enlarging effect interest me. The screen saver and the emotional 
engagement behind it is also very nice, as it tempts me to go back to it again. Static icons 
tend to bore me after sometime. I personally like touch screen and feel it very comfortable, 
just like the iphone (I am an iphone user).
INT6 The interaction is good, but with that many icons available the screen seems small. Possibly 
reduce the number of icons, need to simplify, only keep the necessary. There should be 
many other possible designs to work with. 
 
c. ability to take measurements, 
 
INT1 The rest of the functions to detect through the Careline, I’m cool about it as it seems 
undisruptive to the woman at all, just occasionally tag back the components for transferring 
data is fine, maybe just remind the user during the charging time to also fit the parts back 
together.  
INT2 The recording of data is quite amazing. Having the Careline seems so convenient too.  
INT3 Careline in the form of a stick-on is most unique to me. However if it can stick to the laptop 
would be even better for me as I’m a person who sits in front of my laptop most of the time 
in the day. I guess I use the laptop more than the handphone. 
INT4 Having the Careline to take all the necessary measurements is comfortable. But I’m skeptical 
on the underside cartridge fit-on which you mentioned about Carepod. Not all the devices 
out there would be compatible. And there’s really a whole lot of equipment out there using 
different systems. If not Carepod would need a lot of adaptors to make sure the data is 
collected along the same parameters. Seems unrealistic to achieve so much.  
INT5 I’m just wondering how accurate the Careline would be in taking such measurements. I’m 
not a person who can accept a range, based on a number of conditions, such as weather 
forecast. I think they are not reliable. So for the part on taking measurements I would prefer 
a direct stick-on to the area behind my neck, skin-to-skin contact point, would be better.  
INT6 I would prefer the taking of measurements during my exercise to help me see if my exercise 
has been effective; how the body is reacting. It does not need to be accurate, a range will do. 
But I do not need it to measure as and when just for daily monitoring. If I’m healthy and 
feeling healthy, I think such recording is redundant.  
 
d. lists of functions (dedicated to women),  
 
INT1 The best part is the idea of scanning food facts for comparing whether it’s ideal for the 
individual. Currently people can have the option of going online to the Health Promotion 
Board website to see what are the foods for ‘eating right’, but it’s so troublesome. Even if 
I’m a housewife and have some private time more than others working at the office, I feel it 
a bother to go check, and yet I want to eat right and cook right for my family. The idea of it 
for a woman’s device is cool as most ladies do the shopping anyway. 
I’m convinced with the idea of listing out the more frequent topic out with a special icon so 
the woman can access easier than scrolling through a long list. And the fact that it can relate 
certain factors together and suggest a possibility is very helpful.  
I like the part about storing the image of the foetus scan. I have lost that print-out for one of 
my children before and till today I still feel a bit of a pity.  
INT2 For long term usage, having the list of functions is great for reading off. I see the scanning of 
food facts, registering for health seminar functions as additional features. I just don’t wish to 
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feel information overload after some time, when it keeps informing you of this and that 
“new” developments, and it’s not really crucial, it just becomes spam. The device should 
know when and how to inform nicely…maybe try to accustom to the user’s behavior 
patterns. I believe when you first buy it, you can set the personal particulars and needs inside 
and then the device would just automatically recommend the more needful issues.  
INT3 I think the scanning is good, for food facts, for registering to events, or when queuing up to 
see doctor maybe. Most important for me is the function of understanding medical terms 
better than before. For example, most people would only associate <folic acid> for pregnant 
women as a supplement, but actually few people know they can consume it anytime as it’s a 
good supplement just for brain development and well-being. I guess one main function of the 
Carepod as an information portal would be educating people on the options and supplements 
available for better health.  
INT4 The list of functions seem reasonable to me now. The scanning of food facts are useful, but 
for the health seminar notification into <Reminders>, will it create a bit of spamming? What 
if I’m not interested and it keeps disturbing me on such events? 
However about the food facts thing, linked with recommendation to food places around your 
vicinity? Maybe with GPS, there can be more navigation to places for eating right/healthy? 
INT5 The list of functions at the moment seems applicable. I’m a person who has some fertility 
issue, and a few years back I also had a cyst removed. But back to my earlier point on the 
accuracy from the measurements, if it doesn’t tie in nicely with the functions, then no point. 
I’m fine with the scanning and projecting functions. I think these days with technological 
advances; such functions are trustworthy for sure. 
INT6 I think the function of building up personal health profiles and, through using interactive 
questionnaires, explore the possible diagnoses underlying their symptoms is only useful 
when one is already diagnosed with a condition or need to follow up.  
The scanning and projector function are fine to me.  
 
e.  network with doctors, 
 
INT1 However the part about <support>, to link up with national services or health network, I 
personally would like to see more visible connection with a doctor. The description which I 
currently see from this presentation is not concrete enough. If the connection with the doctor 
is strengthen, I see a whole lot of convenience and it would be thumbs up for this entire 
concept.  
INT2 I am concerned with the data being coordinated, administratively across so many doctors. 
Some people just have a few ongoing doctors at one time, are you sure they would all be 
supporting and tying up with iCare? What if they don’t? Does it mean at some junction, 
something cannot be smoothly brought across or synchronise? 
INT3 I like the automatic networking with doctors as shown in the presentation. Currently in 
Singapore, as I experience, everywhere I go for a medical visit, people tend to ask a lot of 
questions, often repetitive. A lot of forms, and even as I’m only married to my husband for 
2.5 years, sometimes they ask him to fill up things about my medical history and he doesn’t 
know. Then what’s the point? I think the networking which iCare proposes would resolve a 
lot of such repetitive occasions, where it acts as a main resource and personal database. 
INT4 The networking seems like an ideal situation of course, but actual implementation may be 
limited. Partnership with what hospitals may be quite limited in reality as set up cost would 
be quite substantial I foresee. Some alliance needs to be formed.  
INT5 The networking is attractive especially the part about connecting to doctors overseas. When I 
was staying in the US with my husband, I had to repeat a lot of tests over there as they have 
a different diagnosis also, so the doctor can continue the care for me. It’s a waste of time and 
money. It’s very costly in fact. So with the iCare, I would save all these repetition if many 
past history is already filed up nicely. 
INT6 Similarly, the networking with doctors is only appealing for someone with a chronic 












INT3 I like the part about recording medical allergies. Any medical terms is already stored inside 
in the event if I need to tell any nurses or doctor at the hospital, and I have the difficulty of 
spelling out the full name, this is already recorded in my Carepod and can be retrieved quite 
easily. 
INT4 None 
INT5 I think it appeals to me psychologically. It makes me feel secured as I’ve current information 
at my finger-tips.  
INT6 I think the projector function is necessary as the screen size is really too small to read off 
much info.  
 
Perceived usefulness:  
 
Q4. Overall do you think the device would be useful for you?  
 
INT1 Yes.  
INT2 Yes 
INT3 Yes. Very useful. Especially the part if it doesn’t require me to repeat tests as often.  
INT4 Yes 
INT5 Yes 
INT6 No. Unless I have a chronic condition, is a 1st time mother to be, or has a risk to some 
hereditary diseases from my family line.  
 
Q5: What possible advantages and disadvantages do you foresee? 
 
INT1 A: It would be useful for me to increase my manageability of health, it’s so convenient and 
personalised. It should improve the quality of my health in the long run, increase my 
knowledge to take care of myself and my loved ones better. 
DA: What if I am to lose my phone or the Carepod entirely? Although you explained 
something about replacing the Careline, I’m worried about the security setup of the device. 
Will someone else make use of my health records?  
INT2 A: 1. To maintain general health throughout, in getting advice. I think iCare is like an 
ongoing consultant, and helps in preventive measures. 2. To get sufficient knowledge for 
early diagnosis of any illness, thus also enabling early treatment and probably full recovery. 
I want to add a point about extending its usefulness. For those first time mothers, having 
their iCare installed with information for their child from birth to two years old would be 
ideal. As I experience before, the child goes through a lot of changes, vaccines to be taken, 
so on… during his/her first two years, and if the iCare could put in these advice as well as 
post-natal care, so forth, it would be very useful and meaningful to the woman/mother. 
DA: The privacy of information. I do not want the doctor to know too much actually Of 
course I know  certain stress when detected early can be helpful so you eventually can get 
help early. But sometimes if I just feel much stressed, I still want to filter away that part. 
Hence I see a possible tension of revealing too much information here and there.  
INT3 A: To avoid taking the same tests repetitively. It is a one-point collective resource. Also, in 
Taiwan, we have the medical card where most of our past patient record and entries are 
included inside, however, when it gets lost, the information can be hacked by any person 
who can access to health care services as a provider. I think the system presented by iCare is 
more secured than this medical card in Taiwan.  
INT4 A: It is very convenient, a resource, which has regular monitoring.  
DA: If users get over-reliant on it, it may backfire. What would happen to my data when I 
loose my Carepod? The privacy issue. You never know if some people with ill intentions 
would create a system to download information from my Careline and Carepod and hack it. 
It’ll be tedious to rekey in everything to a new Carepod if I lost the entire device. The 
manufacturer’s datebase or website may have an account for me to do back-up but I foresee 
a lot of women being lazy, not ensuring proper backup, and would regret later if they ever 
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lost the iCare. 
INT5 A: It’s convenient, informative (just a few clicks away), and the documentation in electronic 
version saves my effort in filing up stuffs. 
DA: If I didn’t sync back the information to my Carepod or like how to manage the data in 
the iphone, and lost it, then I would feel very helpless. Afterall it’s very personal information 
we are talking about. 
INT6 A: It serves as an awareness portal, preventive measure for things that may soon happen, and 
detect something early. 
DA: The information you share within your network (that is, records accessible not 
only by GPs but also by service users and, as appropriate, their pharmacists or other 
practitioners) of diagnoses made, treatments given, and actions taken. How smooth would 
transitions be? And will the data be made available so easily that even my health insurance 
premium would be more expensive then before. Eventually it’s the consumer who needs to 
pay for everything.  
 
Perceived ease of use:  
 
Q6. How did you perceive the device in terms of whether it is easy or difficult to use? 
 
INT1 Think it’s easy for me. On a scale of 1 to 5, 1  - Least difficult, 5 – Very difficult, my score 
would be 2.  
INT2 It does not look too complicated for me at the moment. On a scale of 1 to 5, 1  - Least 
difficult, 5 – Very difficult, my score would be 2.  
INT3 Relatively easy, based on my education level and experience with handphone, on a scale of 1 
to 5, 1  - Least difficult, 5 – Very difficult, my score would be 2.  
INT4 Not that easy, on a scale of 1 to 5, 1  - Least difficult, 5 – Very difficult, my score would be 
4. Although it appears to be very simple now, it actually requires more connection somehow. 
Without a keypad, it appears vague. I personally like the touch and control of keypads.  
INT5 Seems very easy for me. On a scale of 1 to 5, 1  - Least difficult, 5 – Very difficult, my score 
would be 1.  
INT6 On a scale of 1 to 5, 1  - Least difficult, 5 – Very difficult, my score would be 2.  
I have doubts about the ease of keying in information. I doubt the smartness of the device in 
detecting my actual emotions, just using interactive questionnaires to explore the possible 
diagnoses underlying my symptoms; it’s rather troublesome to complete this step-by-step 
process.  
 
Q7. Do you think other users who are of similar age, education, concerns with you, would be 
able to operate the system? 
 
INT1 Yes. Should be fine, especially those who are familiar with current electronic devices such 
as phone and laptop would be even easier. I personally like the touch screen, I think most 
users would be able to select well enough with touch screen interfaces, and the projection 
option is also very new and novel. These 2 factors adds to it being easy to use.  
INT2 Yes. For those who are familiar with current electronic devices such as phone or computer, it 
would be definitely easy enough. And of course to be literate is also another factor.  
INT3 Yes. Definitely someone who can use laptop. 
INT4 Maybe. Uncertain. 
INT5 Yes, initially just need some time to explore, then subsequently should be very easy, it’s just 
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Perceived self-efficacy of using the system:  
 
Q8. If the device was available how are you confident that you could use the device? Rank 
your confidence level, from a scale of 1-5, 1 being the least confident, 5 being most confident. 
 
INT1 Very confident. One a scale of 1 to 5, 1  - Least confident, 5 – Very confident, my score 
would be 5.  
INT2 I’m a person who goes by trial and error, if it suits my style after trying out a few times, I 
would then build up my confidence levels. One a scale of 1 to 5, 1  - Least confident, 5 – 
Very confident, my score would be 3 or 4.  
INT3 I guess my confidence level builds up if I dropped it a few times and it still works fine…it’s 
determined by how tough it is. One a scale of 1 to 5, 1  - Least confident, 5 – Very confident, 
my score would be 4.  
INT4 Not that easy, on a scale of 1 to 5, 1  - Least confident, 5 – Very confident, my score would 
be 2. I’m skeptical on the charging. What happens when my Carepod runs out of battery and 
will the data collection automatically stop? And I forget to go back home to charge, then for 
a couple of days, does it mean a break in the continuity of care? Will my doctor also think I 
died somewhere and panic, call for help, or search for me? It’ll be hilarious to imagine that.   
It is somehow new technology. I am a person who only go for bare necessities. But this new 
innovation means more data to work with as well, even if it provides convenience, hence this 
also affects my confidence levels. 
INT5 Very confident. One a scale of 1 to 5, 1 - Least confident, 5 – Very confident, my score 
would be 5. I must say I’m not a very IT-pro person (initially I was very fearful of the 
iphone even), but after using it, I think it being so interesting would keep my confidence 
levels up.  
INT6 Not so confident. One a scale of 1 to 5, 1  - Least confident, 5 – Very confident, my score 
would be 2.  
 
 
Q9. Any potential obstacle?  
 
INT1 I think the language used for the information recorded inside should not be too deep. Certain 
names of medication are so long and difficult to tell exactly what they are mean for. It’ll be 
good if the device can do a simplification of the medical terms. For example, <follicle 
stimulating hormone>, I would roughly know it’s mean for obstetrics and gynaecology 
problems, however, <corticosteroids>, I wouldn’t be able to directly relate it to an anti-
inflammatory medication for the eye, unless I happen to go through it several times. Some 
terms just need a short summary; from the spelling sometimes people really can’t guess the 
meaning.  
INT2 When the time comes for actual implementation, the obstacle I foresee if the impression that 
of china-made cars. May look good on the outside but not trustworthy enough for the long 
run. It may appeal more to those in the late teens, early 20s, where they are moving on 
quickly with new technologies.  
INT3 I think no difficulty for me with the system. Physically speaking, I think the shape is just 
right, so in that light, the comfort is there and wouldn’t pose any difficulty in manipulating.  
INT4 If users get over-reliant on the technologies, it may backfire. The simplicity as I mentioned.  
INT5 No. 
INT6 I doubt the intelligence and true accuracy of it. If it is just a platform to store facts it’s ok, 
but once it’s about storing personal info which it attempts to measure and self-monitor, its 
accuracy and trustworthiness may be quite ambigious. I am not convinced by such 
interactive systems which enable individuals to understand and respond effectively and 
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Intention to use: 
 
Q10. If this device was available, would you be interested in using it?  
 
INT1 Yes. I would be.  
The price I would pay for such a device one time off is up to SGD$1000. I see it very much 
as an investment. Support health information from internet databases should be free and 
complimentary. Occasional upgrades which require payment to newer software and 
functions of the device is fine. Maybe each time a major upgrade is in 2-3 years time. But if 
you tell me buying the device is step 1, and step 2 would be subscribing the services and 
connection with the national bodies, then I would probably consider only paying about $300-
$500 for the device initially.  
INT2 It really depends on how strong the push factors are. If I see it from an advertisement, as a 
“good to have” device, for personal use, I would probably not pay more than a few hundred 
dollars for it, say $400…and probably if it’s more expensive than my budget, I would wait 
for the price to drop as most technological stuffs would…but say it ‘s meant for a person like 
my mum, I would buy it for her as she definitely has more health problems than me, then 
even if it were to cost double, say $1000, I would still pay it for her. But if it’s suggested to 
me by the doctor, be it relating to any condition, I would buy it and pay up to double… say 
$800, as I believe his recommendation would add value in the long run.  
INT3 Yes. I would be willing to pay about $700-$800 for it. But I’m concerned with the pitfalls of 
technology such as the radiation from such devices. Constant use has any adverse effect, and 
on my baby? I would be interested if my friend recommends to me, and hopefully if she has 
already bought it, and can get me a discount later on, it would be great. Alternatively if it is 
advertised or reviewed through website, I may buy it from online as well. The least likely 
would be for me to buy if after hearing the doctor. I think for them, it’s just purely a coax to 
earn my money/commission.  
INT4 Yes. Depending on the cost. Now as a student I would pay $500-$1000. Maybe later, when 
I’m working (as a teacher) in 4/5 years time, with more spending power, I would pay up to 
$1500 for it. I think I would be very busy then, have little time for my health, so having a 
silent monitoring support would be good.  
I think I’m someone who would wait for response from the market, feedback, any 
complaints. And even look out for reviews about how compatible it is with other devices 
before it interest me in using it.  
INT5 Yes, depending on the price. I would pay max $1k for it. If it was recommended to me by 
the doctor, just for well-being, I would most likely buy it. I believe in reaping the long term 
benefits. I may want it to be in a subscription package if the upgrades to the software of the 
device is very frequent.  
INT6 Yes, but I may not buy it. As I said, it doesn’t suit my lifestyle and needs at this moment.  
Depending on the price, I would pay only about $100+ for it. And if I hear good feedback 
about it from my friends, I may get it. I would only get it if my doctor has alerted me I’ve a 
risk or some problem, and since the recommendation is coming from some doctor, then I 
would get it even if I need to pay $1000. But this is only if I’m diagnosed with a persistent 
issue already.  
 
Q11. Do you think other users who have of profile and conditions with you, would be 
interested in using the system?  
 
INT1 Yes 
INT2 Yes, some will be interested. At my age (40 and above), we begin to experience new signs 
which we never had before… and some start to get different conditions, so for sustaining 
well-being, women similar to my profile would be interested to use it.  
INT3 It’s difficult to judge. Maybe 50-50%. In Taiwan, only some. I think there’s much 
technology barrier to begin with, for the women in Taiwan. As for the younger generation 
who may be more IT savvy, they wouldn’t adopt this yet, because they don’t bother to go 
into the details for their health. Yet, in Singapore, the style of most women is different from 
those in Taiwan. So I think a lot more women in Singapore would adopt the iCare. The 
women here are more concerned with their diet, skin, and beauty. They are more capable to 
handle technology. And I think the most likely age range of women adopting it would be 30-
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50 years old. They are the age when they want to know, and would practice/ exercise upon 
the advice.  
INT4 I would think 50-50%. For those who are very health conscious, seek convenience or are 
really busy and want non-intrusive support in their busy lifestyle, would get it.  The other 
50% who wouldn’t get it are those who are not IT savvy at all. However if you can design a 
simpler version, which just provides tracking, monitoring, without all the health resource and 
knowledge databases, it may appeal to those who are not too IT savvy like my mum. Maybe 
a suitable price for such a simpler version would be $500. 
INT5 Yes, especially those who have the fertility issue like myself, price reasonable, and then is 
working and managing well financially.  
INT6 May not. At least for the friends around me. Healthy people would not be enthusiastic about 
it.  
 
The impact on patients’ health management 
The impact on patients’ health status management by themselves: 
 
Q12. Do you think the device through its network system would improve your health 
management by yourself?  
 







 Q13. If so, how? 
 
INT1 For example, the idea of talking, relating to it as a friend and then somehow your daily vital 
signs are captured on a regular basis and can build up the big picture would add to improving 
my health. I understand things cannot occur over time, neither can your doctor diagnose 
something immediately based on seeing you for 10 min at his clinic. With iCare, it can 
relieve a lot of stress and anxiety which is often times accumulative.  
INT2 Through educating the user of her own health, giving advice, this would definitely help the 
health management, to be more independent in a way.
INT3 I have started to be health conscious quite early, compared to my peers, at the age of 18, as 
I’m influenced by my dad. So, in terms of iCare improving my health management, I think it 
just adds on to what I’m currently doing for myself, to support as a good reminder system, 
and act as a personal health care secretary.
INT4 I think it works well psychologically. Somehow with immediately alerts and consistent 
monitoring going on around, it’s more steadfast and will improve my health management.  
INT5 The prompting through reminders. Nowadays for those national campaigns, or wellness 
screen, the promotion is done through adverts on TV or in the women’s magazines, I think 
they do not reach out to me, I’m not conscious about it in the end. If the iCare can remind 
me, I think I would note the importance better. 
INT6 Theoretically speaking, it should help in monitoring. But I think the system still requires a 
lot  of initiative on the part of the user to how active she wants to be. This device only equips 
her to play a more direct role in improving her own health, but may not encourage or enforce 
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INT3 Yes. Certainly. 
INT4 Yes. 
INT5 Yes. 
INT6 Yes. Theoretically speaking.
 
Q15. What are your greatest comforts? 
 
INT1 I like the notion of it being a companion, so if I need some advice on more secretive issues 
such as abortion or miscarriage, I know what to expect. 
I think after owning it, I would feel very confident as I have information at hand. I think self-
esteem would be higher than before when speaking to doctors. As a housewife, sometimes I 
feel detached from society, becoming silly in my questions when I see the doctors. Lastly, I 
would be better in maintaining both health and beauty.  
INT2 It is like an assurance, to get informed early. For example, in the past, there was once I had 
some sudden pain in my abdomen, and I was very anxious. But if I had the iCare, with the 
technologies to detect and tabulate all my vital signs, it would have already alerted me 
before, before my body could act up suddenly.  
INT3 For example in pregnancy, there are many books available out there, and online 
recommendations are plenty. When I read in Mandarin and want to refer to something in 
English I may not find what I think is right. And yet I need and want such resources through 
out my term as it lists down what I’m supposed to get or do. The versions out there makes it 
spoilt for choice, and I won’t really know what to get. In the end, I have 5-6 books at home 
now, and I just flip through all to compare. If the Carepod already has 1 set of good 
reference, coupled with my own records, and advise accordingly based on my patterns, it 
would be great. The links I see would be most valuable.  
INT4 I like the idea of it being able to tabulate something immediately when I require because it 
has collected so much vital signs before. Certainly if I’m informed of any potential risks 
such as cholesterol beforehand, I can save on certain expenses later. 
INT5 I would enjoy the independency it can provide me as I have better control over my health 
status. I think I would be healthier, as I get to be informed of early diagnosis. I like the idea 
of it checking my food facts so I won’t anyhow indulge in too much good food.  
INT6 Preventive measures 
 
Q16. Your most worrying concerns? 
 
INT1 After knowing so much I may become paranoid, to think this link with that or that with this. 
Maybe then I would pester the doctor much more than before. 
INT2 I wonder if the system would be so synchronised, how everything would work out 
realistically, without clashing. And as a user, what if I become over-reliant on it, and maybe 
even start to ignore essential health screening, as I feel the iCare knows everything and 
would advise or alert everything for me already, even inform my doctor for me, no point in 
wasting time, effort or money to go down to one-off health screening sessions.  
INT3 No worries.  
INT4 Where does the information really go to? Does it really inform the necessary parties 
accordingly? And can be controlled at my end. If it doesn’t alert appropriate, then it’s not 
that useful afterall.  
INT5 No worries. I think knowing more is just an investment for the future against serious 
problems which could arise.  
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The impact on patients’ health status management by the physicians:  
 




INT3 No, should be the same as now. 
INT4 Not sure. 




Q18. If so how? 
 
INT1 nil 
INT2 It would be especially useful for specialist I think. They are often times looking out for more 
specific information, so with iCare as a regular monitor for certain conditions, it would act as 
a support for the specialist to act upon medical treatment options faster than before. 
INT3 nil 
INT4 I’m doubtful on the effectiveness and quality of care for each and every patient. The doctor 
has so many to see and monitor. Too nifty, gritty details would most likely be thrown aside. 
But of course if the doctor has the information to draw upon when he needs it for appropriate 
measures to help me, then of course the iCare would affect health management by the doctor 




Q19. What are your greatest comforts? 
 
INT1 I see iCare as just greater support and alliance with current healthcare providers. In the good 
sense if everything can tie in nicely, especially the part about knowledge transferring across 
borders, no matter what the user travels to or settles down for work, and the continuity of 
care is extended, it would be really great! 
INT2 Treatment options proposed at an earlier stage. 
INT3 The doctor gets to know your latest updates and progress. 
INT4 nil 
INT5 I’ll continue to do my own homework and research, anything I’m unsure of, I would check 
with the doctor. I see the doctor remaining as primary care, and iCare as secondary resource 
to facilitate health care provision. I like the idea that all doctors I’m going to, can see the big 
picture for my case now. Even if they were to advise me based on their specialization, they 
would already know certain of the “repeated” diagnosis before. 
INT6 Positively. Different doctors I go to, can still see the clear picture about me as the patient, 
helps in the diagnosis. With my personal medical history recorded somewhere I don’t need 




Q20. Your most worrying concerns? 
 
INT1 What if the doctors know so much, can access so easily, and sell my data out commercially? 
Not everyone is ethical.  
INT2 Different doctors have different perspective. Some may believe in the accuracy and support 
of iCare coupled with their professional human expertise, while some others may not trust it 
as an additional support. So what if iCare collects so much but doctor on the other end 
doesn’t care. 
INT3 None. 
INT4 Actually I don’t want my doctor to know so much. I want certain filters to be in placed. 
Sometimes we want to relate to the device freely, and talk to doctor with a conscious 
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decision. I don’t want my thoughts and feelings to be misinterpreted. There’s a problem of a 
social façade and if iCare aims to be my long term health companion, it needs to be designed 
for building a rapport with the doctor yet not being over-reporting. It should only be 




Factors related to the use of HTMS 
Confidentiality 
 
Q21. Are you concerned about the confidentiality of the data in the system? 
 
INT1 No. I believe the designers, manufacturers and the government especially in Singapore 
would work together to protect the interest of the women using iCare which links up with 
national bodies. 
INT2 Yes. I am still rather skeptical on the confidentiality. 
INT3 Yes. I am comfortable only if sharing with the right people.  
INT4 Yes. It’s very private data we are talking about. 
INT5 Yes. I do not mind sharing with my husband and doctors. I think doctors should know 
everything in fact. 
INT6 No. I don’t think it would be that fully secured, but if the info is leaked out for whatever 
reason, even problems like sexuality, I think I’m not concerned or would be alarmed about 
it.  
 
Lack of physical presence  
 
Q22. By using the device you take your measurements yourself and part of your health 
status management will be performed through the device.That may decrease your face-to-
face visits with your doctor, are you concerned about that? What do you think? 
 
INT1 Personally I think I would still visit the doctor as “much” as now. Shouldn’t really decrease 
any contact.  
INT2 Yes. But I’m quite happy not to see the doctor so often.  
INT3 Yes. Or maybe it decreases the consultation time. 
INT4 Yes. I’m not so comfortable. I think the trust and communication with a human doctor is still 
important for the “road-to-recovery” experience. I’m also skeptical on the true deductions 
given by the Carepod analysis.  
INT5 Yes. But I’m quite happy not to see the doctor so often. I’ll see them for the annual check-
ups, but other than that, if I can already wire off some information off, or consult the self-
help health guide in my iCare, it’ll be sufficient. At the end of the day, I still do trust a 
human more than a machine.  
INT6 No. I would still go to a human doctor as I’m mature enough to know when is it necessary to 
go visit a doctor.  
 
Q23. Any good to decreasing contact? 
 
INT1 Maybe.  
INT2 This reminds me that iCare may be especially useful for the more elderly women, as they are 
sometimes more reluctant than other age groups to go visit their doctors. Yet, the doctor can 
still get updated records about their health and monitor them secretly. However, the 
technology needs to be very simplified for the elderly.   
INT3 Yes. I do not like to repeat myself again and again to doctors.  
INT4 As mentioned above. 
INT5 Yes. Can save time. 









Q24. What kind of training you think would suit you? 
 
INT1 I think the best would be to watch a DVD, which has some examples like what you’ve just 
showed me, a health problem which I can refer to indoors, outdoors, at the hospital, or at 
home. I can watch the DVD when my kids are away in school or asleep at night.  
Or else someone at the manufacturer’s office or the doctor’s clinic can do a demonstration, I 
would definitely be attending and I’m sure there’s Q&A there and then I can just bounce off 
some queries. 
I personally do not like to read through booklets or user manuals. 
INT2 I would like a demonstration done by some medical personnel when I get the iCare. 
Secondly, a DVD to show a user scenario, something like what we have just seen would be 
good.  
INT3 I think the best for me is through a DVD, where there is a walk-through step-by-step 
demonstration inside the video. For example, the CEO of Apple actually is the one 
demonstrating how to use the iphone through the website when you buy and is a user of the 
iphone. I think it’ll be excellent if I can have the designer, or manufacturer, or some famous 
inventor teaching me in this way, through the official website.  
I personally feel worst in having a doctor to teach me. It would be technical, and I do not like 
it.  
INT4 I think walk-through trial session, with a live demonstration by either a doctor/manufacturer/ 
designer, even promoter is fine. Then having a user guide to add on where I can read at my 
own free time would be good.  
INT5 I would like to attend a 1 time training session conducted by the designer and followed by a 
Q&A session by some medical personnel. The worst is to ever get training by promoters, I 
think they do not really understand. 
INT6 I prefer a training session with someone to teach, a promoter is fine but the person should be 
very knowledgeable about the device and system, but should be female. Then having a DVD 
to watch during my own free time would be good. The device after sale should come with a 
customer service or helpline for answering any other issues.  
 
The impact on health care services 
The impact on the access to health care  
 









Q26. If so, how? 
 
INT1 It should just facilitate the connection better than before. For those with the device, 
everything becomes more convenient and independent. 
INT2 nil 
INT3 nil 
INT4 I’m just afraid of the adverse effect, whereby when you go to the hospital, requiring human 
attention, the nurses there seeing you have Carepod would attend to those without one, 
thinking you should be able to manage a bit more on your own. Then in a way, having the 









The impact on the use of health care services:  
 
Q27. Do you think the device will affect the number of medical practitioner visits, emergency 
department visits and hospital admissions?  
 
INT1 Yes. It should decrease the number of outpatient and even inpatient visits in the long run.  
INT2 Yes.  It may or may not decrease.  
INT3 Yes. It’s hard to tell whether more or less. 
INT4 No. 
INT5 Yes. It should decrease the number of visits for simple cough and flu, but I would still go for 
the annual check-ups accordingly.
INT6 No. Everything is still up to my own discretion, having the device support is just secondary. 
It would probably affect my decision 50/50.  
 
Q28. If so, how? 
 
INT1 It should decrease the number of outpatient and even inpatient visits in the long run. For 
example, when I was expecting my number 2, initially I didn’t know I was already a few 
weeks pregnant. All along I also have some irregular periods until today my doctor say 
maybe I suffer from premature menopausal signs. Back then I was in pain suddenly, and my 
husband had to rush me to the hospital. Then we realise I was pregnant. I think with the 
iCare and its ability to monitor all my vital signs across the board, it would have already 
detected and suggested I may be pregnant as it should bear my menstrual record, together 
with signs like temperature changes, or mood dynamics.  
INT2 It may increase the number of visits if the Carepod often proposes me to go <see the doctor> 
as I would really believe its instructions and trust it’s trying to alert me of an underlying 
condition. However, it would be irritating if each time I go see the doctor, then he tells me 
it’s a fairly common problem I’m experiencing, no need to come.  
On the other hand, it may decrease the number of visits if the Carepod improves my health 
knowledge and independence to handle certain conditions better.  
INT3 It may increase the number of visits if the Carepod identified more issues and highlight that I 
should go see the doctor now. On the other hand, it may decrease the number of visits if I 
can act better on my own by going through the basic instructions. It really depends on how 





Cost and time  
The impact of the HTMS on health care cost:  
 
Q29. Do you think this device will save money?  
 
INT1 To some extent, yes.  




INT6 No. Just use it as an informative portal. And it may even cause the insurance premium to be 
even higher than before.  
 
Q30. If so, how? 
 
INT1 It may decrease the number of visits to the doctor, as long as the device doesn’t implement 
subscription. 
INT2 If it decreases the number of visits to the doctor since I’m more knowledgeable and aware of 
my personal conditions, then I get to save money. But if it often proposes me to go <see the 
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doctor>, then it would make me incur more cost in seeing doctor. 
INT3 For example, if it advises on food and medication supplies, where is available and when 
stock is arriving, maybe I save money to buy from alternative places besides at the doctor’s 
private clinic where definitely he’s going to charge me more, e.g. folic acid. It can be bought 
readily from many other locations, exactly the same dosage but my gynae just have to sell 
me much more expensively.  
INT4 I think would end up spending more as there would be extra support now with this device, 
which requires upgrades, so on. And I may go check with the doctor more in case of any 
misdiagnosis in the beginning. Hence I think I would be a very much later adopter of this 
innovation, letting others work through the process of improving it. 




The impact of the HTMS on patients’ time:  
 
Q31. Do you think the device will save your time?  
 
INT1 To some extent, yes.  






Q32. If so, how? 
 
INT1 Especially with its convenience to tie up with insurance claims, hospitalisation 
administrative procedures, and even a visit to the doctor or pharmacy to get medicine 
supplies (to prevent wasted trip when there’s no stock or something of that matter), it may 
save some money. 
INT2 Roughly the same reasoning as I mentioned before with money. Other reasons which could 
probably save time and money with handling insurance claims and all that networking are 
minimal to me. The most important to me is iCare helps in early diagnosis, it then saves time 
in discovering something early, and helps to maintain good health. This time is more 
valuable than anything else as it’s really about your life, youth, and vibrancy.  
INT3 Probably same as in the case of saving cost.  
INT4 I think I would end up using more time to read through or key on my data, this is investment 
of time. Other chances of saving time, could be maybe if I’m travelling, on the move. And 
there’s no time or chance for entering information via e-services. Otherwise I think the 
current methods of tracking health support and management through e-services is quite 
sufficient and time-saving for me. 
INT5 Probably same as in the case of saving cost.  
INT6 In terms of saving time and knowing information about doctors, healthcare links, and 
contacts. If sudden issues arise, can also save time in finding out the problem.  
 
B. Analysis of Results - Intention to use iCARE   
 
B1 Overall Attitude toward iCARE 
 
The women were generally positive with the idea of iCARE. Most stated they appreciate such 
a product and would most likely want to try using it. For example, some pointed out that by 
using iCARE they could become more conscious of their state of health through reminders 
that are so convenient and more effective than other methods of broadcasting, have more up-
to-date health information, and access to personal medical history and records.  
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“It is an all-in-one interface, which I think will suit the health conscious…I exercise 
regularly … and this interface is attractive to me as there’s the Careline which I can tag 
along with my mobile or mp3 when exercising or outside on the move.” – INT1 
 
“The interface feels like a ‘health secretary’ to me. The idea of it accompanying me every day 
to enable me to know my health conditions is great. It’s important that I know I am right and 
comfortable.” – INT3 
 
“I think it would be especially useful for those who have an ongoing chronic condition, is 
going to be a first-time mother, or has a risk to some hereditary diseases from my family 
line.” – INT6.  
 
B2 Perceived Usefulness 
 
The majority of women agreed that using the iCARE could be more convenient than other 
methods of health care delivery. Less travelling, time saved, personalized mode of healthcare, 
and fewer medical visits for less crucial medical issues such as common flu and cough were 
identified as useful aspects of the iCARE. Some women pointed out to the possibility of 
positive psychological aspects of using the SIS and agreed that it could give them some level 
of assurance. Being aware about changes in one’s health status and updated of past records 
and current results was really quite important and prominent of the iCARE. Women agreed 
that the iCARE could warn users at an early stage of health deterioration, and they could 
intervene accordingly using feedback provided by the system. This could possibly reduce the 
chance of paying for expensive treatment cost later on. Although many agreed with the 
concept of cost saving, they added that the product system should be provided in a less 
expensive way, which would mean besides paying a one-time price for the product, annual 
network maintenance or any complimentary accessories should be made affordable. Generally, 
other concerns about the iCARE include confidentiality, lack of physical presence with a 
healthcare personnel, equipment reliability, and adequate technical support.  
 
“I think the scanning for food facts in compliance to my personal diet and exercise regime is 
good. The abilities to register for health seminar and events or to check the queue to see 
doctor before doing down to the clinic are useful. Most important for me is the function of 
understanding medical terms better than before. For example, most people would only 
associate <folic acid> for pregnant women as a supplement, but actually few people know 
they can consume it anytime as it’s a good supplement just for brain development and well-
being. I guess one main function of the Carepod as an information portal would be educating 
people on the options and supplements available for better health.” – INT3 
 
Yet concerns have been expressed about the variable quality of information available via the 
internet, and the extent to which it will in practice serve to empower less advantaged service 
users. One less positive scenario might be that for people already able to ‘self manage’ 
effectively, electronic health information will tend merely to substitute for – or marginally 
augment – other sources already available, while for the individuals most in need of better 
support it will bring little substantive benefit because of access and other problems. 
 
“I think I would end up using more time to read through or key in my data, this is using extra 
time and effort… the current methods of tracking health support and management through e-
services is quite sufficient and time-saving for me.” – INT4 
 
B3 Perceived Ease of Use  
 
Generally, women’ opinions about the ease of use of the iCARE were quite diverse, ranging 
from very easy to not so easy. For some who agreed that the system was easy to use, they had 
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either a higher level of education, have experience going online to seek health information or 
had prior experience with medical devices.  
 
“I can imagine it to be as simple as a mobile phone, mp3 or digital camera.” – INT1 
 
On the other hand, those who think it is not so easy have these views: 
 
“The interface seems a bit complicated with so many possible functions and linkages. I’m 
afraid I have a lot to learn and manage… I hope it can be even simpler.” – INT6 
 
B4 Intention to Use 
 
Most women expressed willingness to use the iCARE in managing their health and well-being 
if it was available in the future. 
 
“It encourages me to get better informed and take more personal responsibility for my health, 
why not?” – INT2 
 
“I think it is a fantastic product – wish it was already available on the market.” – INT1 
 
“Yes, but depending on the price. I would pay max SGD$1000 for it. If it was recommended 
to me by the doctor, just for well-being, I would most likely buy it. I believe in reaping the 
long term benefits. I may want it to be in a subscription package if the upgrades to the 
software of the system are very frequent.”  – INT5 
 
B5 iCARE Self-Efficacy 
 
The majority of the women stated they thought that they could use the interface; however, 
some indicated that they may not use the interface independently at all times, depending on 
the difficulty of managing that particular function, as there may be some functions which 
require deeper understanding in operation, hence they expressed low levels of confidence for 
using the interface at times. Some women believed it would be difficult for older users such 
as their mothers to learn (especially those who do not know how to use the Internet, or are 
those who did not even receive proper basic education). 
 
“I doubt the intelligence and true accuracy of it. If it is just a platform to store facts it’s 
alright, but once it’s about storing personal info which it attempts to measure and self-
monitor, its accuracy and trustworthiness may be quite ambiguous. I am not convinced by 
such interactive systems which enable individuals to understand and respond effectively and 
safely to symptoms and risk factors.” – INT6 
 
B6 iCARE Anxiety 
 
All women to the interviews have prior experience with computers; hence they are not afraid 
of being confronted with modern technology such as iCARE. The only anxiety that some 
mentioned are situations like system failure or hang, virus attack, or even system being 
hacked by people with ill intentions as they could imagine happening to a computer, despite 
being informed that the iCARE is not a PC. They have assumed that the operation systems of 
such electronic devices are similar.  
 
“I’m skeptical on the charging. What happens when my Carepod runs out of battery and will 
the data collection automatically stop? And I forget to go back home to charge, then for a 
couple of days, does it mean a break in the continuity of care? Will my doctor also think I 
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died somewhere and panic, call for help, or search for me? It’ll be hilarious to imagine that.” 
– INT4 
 
“I must say I’m not a very IT-pro person (initially I was very fearful of the iphone), but after 
using it, I think it being so interesting and it does keep my confidence levels up… I think the 
same would apply to the iCare” – INT5  
 
B7 iCARE Ease of Finding 
 
Being able to access information from anywhere at any time is a dream come true for 
information-hungry users. Based on the scenarios depicted in the presentation, navigating the 
vast amount of health and medical information does not seem too difficult for most women, 
especially to those below the age of 40. The majority of the women stated they thought that 
they could find information off the iCARE interface quite readily. This is probably prior to 
their previous experiences in surfing the Internet, which has become second nature in their 
search for information. Most were pleased with the explanation of each category of the IA, 
including the option of the “Infobutton” which could give further access or allow exit for 
users. The point most women wished for is to learn the path-finding without strictly following 
any user-manual – which simply means a more intuitive interface.  
 
“Remote accessing to some server can be a chore if I have to spend long minutes logging on 
and then waiting for a wireless ink. Blackberry addresses this by notifying users when they 
have email, hence I was thinking I prefer to have something that makes it necessary to log on 
only when you know something is waiting.”– INT4 
 
“I feel the function of building up personal health profiles and, through using interactive 
questionnaires, explore the possible diagnoses underlying their symptoms is only useful when 
one is already diagnosed with a condition or need to follow up…however it seem quite 
troublesome to go through them one by one.” – INT6 
 
B8 iCARE Ease of Understanding 
 
Most women were fascinated with the introduction of the Dynamic Interactive Aesthetics 
(DIA) in the graphic design of the iCARE. It was described as a facilitative infrastructure 
(based on the use of interactive technologies) that provides understandable and consistent 
graphics and icons in the interface. Some women were able to point out that DIA should 
permeate geographical, linguistic, and cultural boundaries and facilitates audience feedback 
and input. Once users have established an intuitive feel for this relationship, they can then 
limit or expand the dynamic range. The DIA process allows individuals to custom fit the 
dynamic range to their personal preferences (which might change depending on the context, 
moods, etc). The majority of the women stated they thought that they could understand the 
ICARE interface quite easily.  
 
“I think the icons remind me of ‘tamagotchi’, trying to be your confidant without intruding 
your life too much. It is definitely trying to be more than just another electronic interface.”  – 
INT2 
 
“I can see the move on from ‘static’ online information towards offering more dynamic 
computerised services which allow individuals actively to generate diagnostic hypotheses for 
themselves…I can imagine it’s going to be interesting and definitely more engaging.” – INT3 
 
“I like the icons, the enlarging effect interest me. The screen saver and the emotional 
engagement behind it is also very nice, as it tempts me to go back to it again. Static icons tend 
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to bore me after sometime. I personally like touch screen and feel it very comfortable, just like 
the iphone (I am an iphone user).” – INT5 
 
C. Impact on Users’ Health Management 
 
C1 iCARE Improves Users’ Health Management by Themselves 
 
Women stated that the general description of problem list, summary, and management by the 
IA of the iCARE would improve their knowledge about health problems. Several women 
stated that most of the time they were not truly aware of their health measurements, either 
because they did not have the right devices at hand, or had forgotten to record down the 
measurements. Hence they suffer from a lack of adequate and accurate information about 
their health conditions. They agreed that by using the iCARE, they would get more accurate 
and up-to-date information about their own health status. Most of the women were very 
intrigued by the camera installed and software scanning which can detect the conditions of the 
eyes, skin and even moods. The non-invasive mode of measuring temperature and heart rate, 
etc which are translated to the user using a field of colour, light, sound are all highly 
appreciated. Women agreed that the iCARE could empower users to manage their health 
conditions better than they did currently. They also believed that by using the ICARE they 
could play a more active role in their health management. The scheduler/ reminder system 
was appreciated by most of the women as a useful aspect that would improve patient 
compliance, particularly for those who needed to take several medications.  
 
“When I was expecting my 2nd child, initially I didn’t know I was already a few weeks 
pregnant. All along I also have some irregular periods until today my doctor say maybe I 
suffer from premature menopausal signs. Back then I was in pain suddenly, and my husband 
had to rush me to the hospital. Then we realise I was pregnant. I think with the iCare and its 
ability to monitor all my vital signs across the board, it would have already detected and 
suggested I may be pregnant as it should bear my menstrual record, together with signs like 
temperature changes, or mood dynamics.” – INT1 
 
“I have started to be health conscious quite early, compared to my peers, at the age of 18, as 
I’m influenced by my dad. So, in terms of iCare improving my health management, I think it 
just adds on to what I’m currently doing for myself, to support as a good reminder system, 
and act as a personal health care secretary.” – INT3 
 
Problems reported by the women interviewed ranged from fears that some of the possible 
diagnoses offered might be unduly alarming, to concerns that consultations could be 
unproductively extended. There were also serious doubts about the transferability of 
Singapore materials and values to the environment of another country as portrayed in the user 
scenario animation. From a self care/self management perspective the approach embedded in 
it was judged to be unlikely to promote greater patient autonomy, as distinct from a more 
‘consumerist’ approach to medical treatment. 
 
“It may increase the number of visits if the Carepod often proposes me to go <see the 
doctor> as I would really believe its instructions and trust it’s trying to alert me of an 
underlying condition. However, it would be irritating if each time I go see the doctor, then he 
tells me it’s a fairly common problem I’m experiencing, no need to come.” – INT2 
 
C2 iCARE Improves Users’ Health Management by Healthcare Providers 
 
The concept that the ICARE can improve users’ health management by healthcare providers 
was mentioned by several women, who unanimously feel that the doctor can review their 
condition regularly and grasp a more complete picture based on daily monitoring information. 
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Many of them agreed that the system would help doctors to manage their health status better 
by providing up-to-date, accurate reliable measurements and records. Some believed that the 
ICARE would facilitate the exchange of information related to users’ health between different 
level of healthcare providers such as general practitioners (GPs) and specialists.  
 
“I’ll continue to do my own homework and research, anything I’m unsure of, I would check 
with the doctor. I see the doctor remaining as primary care, and iCare as secondary resource 
to facilitate health care provision. I like the idea that all doctors I’m going to, can see the big 
picture for my case now. Even if they were to advise me based on their specialization, they 
would already know certain of the “repeated” diagnosis before.” – INT5 
 
“Different doctors I go to, can now still see the clear picture about me as the patient through 
the data captured in iCare… it should help in the diagnosis. With my personal medical 
history recorded somewhere I don’t need to remember everything, anyway I can’t, and this is 
a track record which can go around more conveniently.” – INT6 
 
 




They agreed that they were not very uptight about confidentiality related to the iCARE 
provided that access to the health information would be limited to restricted access (relevant 
healthcare providers). 
 
“With regard to the privacy of information, I do not want the doctor to know too much 
actually Of course I know  certain stress when detected early can be helpful so you eventually 
can get help early. But sometimes if I just feel much stressed, I still want to filter away that 
part. Hence I see a possible tension of revealing too much information here and there.” – 
INT2 
  
“I don’t think it would be that fully secured, but if the info is leaked out for whatever reason, 
even problems like sexuality, I think I’m not concerned or would be alarmed about it.” – 
INT6 
 
D2 Lack of Face-to-Face Contact with a Healthcare Provider 
 
Some women indicated that face-to-face visits were essential for them because such 
communication is not only physical but psychologically more assuring and supportive. 
 
“I’m fine not seeing the doctor so often as I really do not like to repeat myself again and 
again to them, will be good just for iCare to substitute them to some extent” – INT3 
 
“I’m not so comfortable. I think the trust and communication with a human doctor is still 
important for the “road-to-recovery” experience. I’m also skeptical on the true deductions 
given by the Carepod analysis.” – INT4 
 
“I’m quite happy not to see the doctor so often, but I’ll see them for the annual check-ups, but 
other than that, if I can already wire off some information off, or consult the self-help health 
guide in my iCare, it’ll be sufficient. At the end of the day, I still do trust a human more than a 
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D3 Equipment Reliability 
 
They were interested to know to what extent the system was reliable and what processes had 
been implemented to recognize wrong measurements. As microprocessors and sensors grow 
ever cheaper and also more powerful, to be embedded in the iCARE, they will be 
imperceptible to us. Users do not have to control them via a keyboard and mouse either; but 
engage with them using voice, touch, and gestures. Their implications are profound, and it 
will be up to designers to make these systems discoverable, recoverable, safe and humane. 
 
“When the time comes for actual implementation, the obstacle I foresee is like that of the 
impression with china-made cars. May look good on the outside but the new technologies may 
not trustworthy enough for the long run...” – INT2 
 
“I’m fine with the scanning and projecting functions and reliability. I think these days with 
technological advances; such functions are trustworthy for sure.” – INT5 
 
D4 iCARE Network Support 
 
As most medical doctors are very busy, some women were doubtful if healthcare providers 
would support such a product. They are also concerned about the technical support and 
maintenance of the iCARE system. 
 
“I like the automatic networking with doctors as shown in the presentation. Currently in 
Singapore, as I experience, everywhere I go for a medical visit, people tend to ask a lot of 
questions, often repetitive. A lot of forms, and even as I’m only married to my husband for 2.5 
years, sometimes they ask him to fill up things about my medical history and he doesn’t know. 
Then what’s the point? I think the networking which iCare proposes would resolve a lot of 
such repetitive occasions, where it acts as a main resource and personal database.” – INT3 
 
“The networking seems like an ideal situation of course, but actual implementation may be 
limited. Partnership with what hospitals may be quite limited in reality as set up cost would 
be quite substantial I foresee. Some alliance needs to be formed” – INT4 
  
“The networking is attractive especially the part about connecting to doctors overseas. When 
I was staying in the US with my husband, I had to repeat a lot of tests over there as they have 
a different diagnosis also, so the doctor can continue the care for me. It’s a waste of time and 
money. It’s very costly in fact. So with the iCare, I would save all these repetition if many past 




Women were concerned about the cost of iCARE and maintenance expenses associated with 
technical and clinical support.  
 
“If it decreases the number of visits to the doctor since I’m more knowledgeable and aware of 
my personal conditions, then I get to save money. But if it often proposes me to go <see the 
doctor>, then it would make me incur more cost in seeing doctor.” – INT2 
 
“I think would end up spending more as there would be extra support now with this interface, 
which requires upgrades, so on. And I may go check with the doctor more in case of any 
misdiagnosis in the beginning. Hence I think I would be a very much later adopter of this 
innovation, letting others work through the process of improving it.” – INT4 
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“…with so much data be made available so easily then even if my health insurance policies 
can reimburse me for software upgrades…naturally my health insurance premium would be 
more expensive then before. Eventually it’s the consumer who needs to pay for everything.” – 
INT6 
 
D6 Training Programmes for Users 
 
Women were concerned about the training programme of iCARE as the information seems a 
lot and since it is somehow a medical interface, it needs a lot of safety protocol. 
 
“I think the best for me is to receive training through a DVD, where there is a walk-through 
step-by-step demonstration inside the video. For example, the CEO of Apple actually is the 
one demonstrating how to use the iphone through the website when you buy and is a user of 
the iphone. I think it’ll be excellent if I can have the designer, or manufacturer, or some 
famous inventor teaching me in this way, through the official website. I personally feel worst 
in having a doctor to teach me. It would be technical, and I do not like it.”  – INT3 
 
“I prefer a training session with someone to teach, a promoter is fine but the person should 
be very knowledgeable about the interface and system, but should be female. Then having a 
DVD to watch during my own free time would be good. The interface after sale should come 




It was proposed that the two constructs, the SIS self-efficacy and anxiety be included in the 
future FAM. Within self-efficacy, the definition remains quite board. Perceived self-efficacy 
is defined as people's beliefs about their capabilities to produce designated levels of 
performance that exercise influence over events that affect their lives. Self-efficacy beliefs 
determine how people feel, think, motivate themselves and behave. Such beliefs produce 
these diverse effects through four major processes. They include cognitive, motivational, 
affective and selection processes. Such processes should be considered in order to create the 
strongest sense of efficacy for the SIS. 
 
The future SIS needs to be provided at reasonable prices. Prices range from as low as 
SGD$100+ to $500 for products which system support required subscription after sale. If 
manufacturers are looking at providing a one-time off sale item, the women are willing to pay 
up to $1500, and subsequently fork out $200 for upgrades which changes 30-50% of the 
interface’s capabilities in 1-2 years time after sale. In addition, support by the government or 
insurance companies with regard to the health policies they sell to overcome the problem of 
cost is likely to promote the diffusion of the SIS innovations. Some women are willing to wait 
for the technologies to be slightly obsolete before adopting them, hoping that this would 
reduce the pricing. 
 
Not only does the SIS need to be as easy as possible to use, the tailored programme needs to 
be developed to be able to be customized according to individuals’ levels of the SIS self-
efficacy and anxiety to improve their self-efficacy and decrease anxiety when using the SIS. 
 
In any introductory presentation or training programs of the SIS, it should be emphasised 
strongly that there is no requirement to have any knowledge about computers. Having the 
designer to conduct a walk through demonstration session with users would be most 
beneficial. Subsequently, a doctor to be present at the Q&A session would be even more 
assuring. 
 
Appendix H            Women’s Perception of the SIS –iCare Depth Interviews  
 
 
It is believed that the SIS acts as a secondary data support to most clinicians, while the access 
to health care is not in any way obstructed. 
 
The interviewees appreciated: 
• The scanning of food facts  
• Health seminars and reminders of vaccinations 
• Development of a multi-language prototype.  
• Addition of voice technology, to instruct users  
• The system with a touch screen and projection facility for private spaces. 
• The icons and the interaction on the screen appear to be able to attract much attention 
for long. 
• Inclusion of normal ranges on measurements, with indications to inform patients 
when their measurements exceeded the normal limits and which deliver relevant 
action plans 
• Provision of necessary feedback to the patients about their health status 
• It was mentioned that the design of the SIS (iCare) presented does not look anything 
like a PC, never too similar to a press powder case; hence it is attractive. 
 
They would like to see the: 
• Development of a multi-user SIS rather than the single user version 
• Component for detecting body temperature and contextual factors to be more accurate. 
• Clinicians’ acceptance and promotion of the SIS needs to be further investigated and 
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It’s useful but I’ve 
several other concerns 
with it. 
 
It doesn’t suit my needs 
at the moment. 
      INT1               INT2              INT3             INT4          INT5              INT6
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